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THE ASSOCIATION OF ECONOMIC ENTOMOL- 
OGISTS—ADDRESS BY THE PRESIDENT— 
THE EVOLUTION OF ECONOMIC 
ENTOMOLOGY. 

Tue earliest accounts of injuries caused 
by insects, so far as I have seen, are con- 
tained in the Old Testament, but nowhere 
in this work is it stated that attempts of 
any kind were made to destroy the insects 
or hold them in check in any way. In 
many instances the visitations of insects in 
large numbers were looked upon as plagues 
sent by the Almighty. Three of the plagues 
of Egypt, portrayed so vividly in the book 
of Exodus, were caused by insects, one by 
lice, one by flies and one by locusts, but in 
each case Pharaoh looked for and sought 
relief only by divine interposition through 
the good influence of Moses, ‘the great 
lawgiver.’ 

In the book of Joel sundry judgments of 
God are declared, among which the devas- 
tations of insects are referred to with some 
detail. The prophet seems to take a pessi- 


mistic view of their work, and no hint 


is given, or even suggested, of any method 
of checking their ravages. 

Aristotle, in his History of Animals, pub- 
lished about 200 years before the Christian 
era, while treating of insects, gives us noth- 
ing whatever of an economic nature con- 
cerning them. 

Pliny, in his great work on the History 
of the World, published about the year 77 
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of the Christian era, has given much of in- 
terest concerning the work of insects and 
the methods of destroying them adopted in 
those times. In the eleventh book of this 
work, p. 327, it is stated that if the spring be 
wet and rainy the eggs of the locust, which 
have remained in the ground during the 
winter, perish and do not hatch. Pliny 
further says that whole armies of locusts 
often came from Africa into Italy, and many 
a time the people of Rome, fearing a famine, 
had recourse to the Sibylline books for a 
remedy and to avert the wrath of the gods. 
These books were supposed to contain the 
fate of the Roman Empire. In the Cyre- 
nian province of Barbary it was ordered by 
law that all the inhabitants should wage 
war against the locusts, first by hunting for 
their eggs and crushing them, second by 
killing the young, and lastly by destroying 
the adults. A severe punishment was in- 
flicted on those who neglected to perform 
this duty. On the island of Stalimni it was 
determined just what quantity each man 
should kill, and the full measure was re- 
quired to be exhibited to the magistrate. 
The people made much account of the as- 
sistance rendered by the jays and other birds 
in destroying the locusts. This account 
given by Pliny is the earliest concerning 
the enactment of laws for the destruction 
of insects that I have anywhere found. 

This is more in accordance with our 
modern ideas on economic entomology than 
the remedy given by Cato for caterpillars 
on fruit trees, which was to moisten the 
tips of the twigs with the gall of a green 
lizard, or the remedy for canker worms 
given by Pliny, which was to hang the 
bones of a mare’s head on the pales around 
the garden. He emphasizes the fact that 
the bones must be those of a female, as 
those of the male would prove of no avail. 
It appears that the common people needed 
special cautioning in these matters in the 
days of Pliny just as they do to-day. 
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In the twenty-fifth book, chapter five, 
Pliny says that if white hellebore be pow- 
dered and put into milk all the flies that 
eat of it will be destroyed. This is the 
earliest mention I have found of the use of 
white hellebore as an insecticide. I do not 
know who claims the honor of the discovery 
of hellebore as an insecticide in modern 
times. 

The next account in order of time that I 
have been able to find is given by Berg in 
his History of the German Forests. In the 
year 875 hosts of grasshoppers appeared on 
the Rhine and destroyed all the grass and 
grain. The remedies employed for their 
destruction were by the priests, who went 
in procession around the infested fields, 
carrying holy relics and making interces- 
sory prayers, ‘but,’ adds the chronicler, ‘ it 
was of no avail.’ This was said to be the 
oldest record to be found of methods of treat- 
ing insects in German lands, and was taken 
from the Bavarian chronicle of Aventinus. 

During the Middle Ages lamentations. 
over the destructive ravages of different 
species of insects are of frequent occur- 
rence in many chronicles of those times. 
The means used for the destruction of in- 
sects were all, so far as we can learn, of a 
spiritual nature. In the fourteenth cen- 
tury Uhland, in his contributions to the 
history of poetry and legend, relates that 
the Bishops of Chur and Lausanne pro- 
nounced the anathema over grasshoppers. 
and other insects. At one time a thorough- 
going procedure, according to all the rules 
of jurisprudence, occurred before the spirit- 
ual judge. The accused insects were sum- 
moned, and in case of non-appearance, 
which always occurred unless the insects 
were moving to new feeding grounds and 
the court house happened to be in their 
way, @ proxy was appointed to represent 
the accused insects, who debated the whole 
subject with the accuser, after which judg- 
ment was rendered, invariably against the 
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aceused insects, in the form of an excom- 
munication which was carried into effect 
only when the insects disappeared at the 
time of pupation. 

Lesser, in his ‘ Insecto-Theology,’ pub- 
lished in London in 1799, says: ‘‘ We are 
at this day still almost in the dark with re- 
gard to those means by which we may de- 
liver ourselves from the depredations of in- 
sects. In the Church of Rome recourse 
has been had to different exorcisms. Other 
people have fabricated amulets and talis- 
mans, to which great virtues have been 
attributed. 

“ Whatever credit these means have 
gained with the people, they are far from 
having the efficacy of prayer, or the worth 
of the remedies I am about to prescribe. 

“There are several ways of preventing 
the increase of insects, the easiest and most 
natural, in my opinion, are the following: 
By spreading on the ground ashes mixed 
with pigeon’s or goat’s dung, not only in- 
sects newly come forth, but those about to 
be hatched are destroyed. By destroying 
the old ones we rid ourselves of the genera- 
tion they would have produced, and we 
thus perform in an instant what we would 
not fail to have been employed in during 
the whole course of a year. But should 
the season anticipate our intentions we 
must seek their nests in the furrows and 
clefts of trees. In truth the industry of in- 
sects in choosing places in which their 
brood may be in safety makes it impossible, 
but some of them will escape our search ; 
but if in one. province the country people 
would use strategems on their part it is 
certain that they would insure that profit 
of which they are often frustrated. 

“We cannot defend fruit trees from the 
ravages of caterpillars better than by care- 
fully pruning them. By this they acquire 
much more sap; and, as these insects are 
not fond of too abundant juice, they seek 
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elsewhere a food more to their taste. If 
the approach of winter obliges them to 
gather together in the nests which they 
form at the extremities of the branches 
they must be taken off before the spring 
has made any progress. 

“It is possible that these means may not 
be practicable at all times; but then other 
strategems must be fallen upon to stifle the 
evil in its birth. If caterpillars, ants and 
other insects roam over the ground, and 
have not yet got upon the trees they are in 
search of, a stratum of ashes or of chalk 
must be laid at the bottom, which will ob- 
struct their passage. I believe this to be 
infallible ; for, besides that they are ene- 
mies to all constraint, they would be so 
embarrassed by these substances that they 
would not be able to disengage themselves. 
Twisted straw, clay, wool and cotton are 
likewise successful obstacles to their as- 
cent. Circlesof them are put around the 
stem of the tree, and, if a little resinous 
substance is added to them, the tree will be 
out of danger. Let us change the case: 
suppose the insects have already gotten 


upon the trees, plants and bushes, the hand 


must be employed. But there are some 
times when this is done with greater suc- 
cess than at others, as in the merning, the 
evening and during rain. These times are 
preferable to any part of the day, because 
coolness and humidity cause insects to col- 
lect together, and then they form heaps 
which may be crushed at once. If, more- 
over, they have gained the top, and the 
height prevents their being reached with 
the hand, the tree must be shaken, or a 
pole, with rags on the end of it, employed 
to sweep them off. But expedients must 
be suggested by circumstances. Another 
snare, the success of which is not less 
happy, for securing fruit trees is to lay the 
trunk over with glue, etc.” 

This represents fairly well the status of 
economic entomology at the end of the 
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last century. It is undoubtedly true that 
the great advances made in the system- 
atic study of insects during the last half of 
the 18th century, by Linnzus, Fabricius, 
Denis and Schiffermiller, Esper, Herbst, 
Schrank, Illiger, Scopoli, Latreille, Rosel, 
Panzer, Olivier and a host of others, gave a 
great impetus to economic entomology, as 
shown by the remarkable work of Bechstein 
on ‘Forest Insects,’ published in 1804-5 ; 
‘ Hints to the Proprietors of Orchards,’ by 
Salisbury, published in London in 1816; 
Kollar’s ‘ Insects Injurious to Farmers and 
Gardeners,’ published in 1836; Ratzeburg’s 
‘Forest Insects,’ published in 1840, with 
many others in Europe ; while in this coun- 
try there were numerous essays on injurious 
insects and methods of destroying or hold- 
ing them in check, published in the early 
part of thiscentury. Harris published nu- 
merous papers on economic entomology in 
the New England Farmer, beginning as early 
as 1823, but his classic work on the ‘ In- 
sects of Massachusetts Injurious to Vegeta- 
tion’ appeared near the end of 1841. Fitch 
published his first ‘ Report on the Insects of 
New York’ in 1855, and this was followed 
by thirteen others. Townend Glover began 
his work in economic entomology in 1854, 
from the smallest beginnings, and we can 
scarcely realize that in forty years the divis- 
ion of entomology, under the leadership of 
such brilliant men as Riley, Comstock and 
Howard, with their able assistants, should 
now be giving to the world such masterly re- 
ports as emanate from that center. 

It is not my intention, however, to speak 
so much of the men as of the development 
of methods in economic entomology. The 
entomologists of the present century have 
given us rational methods for combating 
insects ; methods based on a more or less 
complete knowledge of the entire life his- 
tory of the different species of which they 
treated, with their natural enemies and the 
best artificial means for their destruction 
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that their ingenuities could devise. It was 
sometime in the sixth decade of this century 
that arsenical compounds were proposed. 
There was bitter opposition to the use of 
these insecticides for a long time, and the 
reports of cases of poisoning, which were 
said to have occurred at that time, were 
startling in the extreme. It was even 
claimed that potatoes would absorb the 
poison to such an extent that the tubers 
would carry poisonous doses, so that after 
each meal it would be necessary to take an 
antidote to the poison. There is something 
in the heman mind that leads it to accept 
the dreadful more readily than the prosaic, 
and as many believed the fabulous stories 
so widely circulated at that time, and for a 
long time after the advent of the beetle into 
the extreme east of this country, it was a 
common thing to see large fields of potatoes 
with persons of all ages and both sexes, each 
carrying a pan and stick with which they 
knocked the potato beetles off into the pan. 
Little by little, however, one farmer after 
another abandoned the ‘stick and pan’ 
method and adopted the use of Paris green, 
till it came into very general use. This 
seemed to give it popularity and there de- 
veloped a readiness to use any kind of sub- 
stance that bore the name of insect poison, 
till now the market is well stocked with a 
great variety of substances which are 
claimed to kill all kinds of insects. Lon- 
don purple followed closely in the wake of 
Paris green, and kerosene emulsion has also 
come into great favor for the destruction of 
the sucking insects, or such as do not eat 
the entire substance of the leaf. Thus we 
have several excellent insecticides which 
are in such general use that we may call 
the latter half of this century the period of 
insecticides. 

There were men in the past ages who 
were far ahead of their times in economic 
entomology as well as in other departments 
of human knowledge. J. C. Schaeffer, in 
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the third part of his work on the gypsy 
moth, published in 1761, discusses the meth- 
ods of destroying this insect in a manner 
equal to Harris or Fitch, while Pastor Rim- 
rod, in his paper published in 1781, on the 
same insect, handles the subject with equal 
ability. ‘These papers were rare exceptions 
in those times, and probably made little im- 
pression on the public mind because they 
were so much in advance of the times. On 
the other hand, there are men to be found 
in all ages who are very much behind the 
times, and we may even now find men who 
believe every invasion of insects to be an 
Israelitish plague sent upon us because of 
the sins of the people. 

In 1875 Governor Harding, of Missouri, 
issued a proclamation appointing a day of 
fasting and prayer for the interposition of 
Divine Providence to relieve the calamities 
caused by the devastation of the Rocky 
Mountain Locust. Many of us well remem- 
ber the newspaper accounts of the terrible 
suffering and starvation in some of the West- 
ern States caused by this insect in those 
times, and it need not surprise us so very 
much if, after having tried every plan that 
human ingenuity could devise, they should, 
in their final extremity, have appealed to 
Almighty God. This is about the way 
with us all. In the supreme hour, when 
everything else fails, we remember and ap- 
peal to the Overruling Providence. If I 
may be permitted here to express a personal 
opinion along these lines I would say that, 
while it is exceedingly helpful to the human 
soul to trust in the Divine Creator of 
heaven and earth, I cannot rid myself of 
the conviction that in economic entomology 
God helps those most who most help them- 
selves; those who make themselves most 
conversant with his laws as exhibited in 
the life and habits of the insects they have 
to deal with, as well as the climatic and 
other conditions which affect them—in fact 
the whole environment—and make the best 
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possible use of this knowledge in their at- 
tempts to destroy insects or hold them in 
check. 

Last year the Chairman of the Board of Se- 
lectmen in a Massachusetts town refused to 
use any of the public money for the protec- 
tion of the trees along the streets, from the 
canker worms, because the idea of fighting 
insects was ‘agin natur.’ This year that 
same man’s apple trees are as bare of leaves 
as though a fire had run through his or- 
chard, and therefore I am of the opinion 
that it will be ‘agin natur’ for that man to 
gather a crop of fruit from his trees this 
fall. 

The establishment of agricultural experi- 
ment stations by the general government in 
1888, with entomologists in a large propor- 
tion of them, gave a wonderful impetus to 
the study and development of economic en- 
tomology in this country. At first it was 
thought that, because of the lack of a suffi- 
cient number of well trained and experi- 
enced entomologists to fill these positions, 
very poor work would be done until a suf- 
ficient time had elapsed for young men to 
become educated and trained in this line, 
when they would crowd the more inferior 
material to the wall. To me it has been a 
matter of pleasure and pride to see the 
young men coming to the front so rapidly, 
filling these places so satisfactorily and 
publishing bulletins and other papers of 
such rare value. I am deeply impressed 
with the idea that, unless those of us who 
are older and have been in the work for a 
long time look well to our laurels, we may 
soon find ourselves crowded up against the 
displacement wall and younger, perhaps 
more competent, men standing ready to take 
our places. Nevertheless it is a great pleas- 
ure to me to help and encourage any prom- 
ising and modest young man who is thor- 
oughly in earnest in the study of entomol- 
ogy: 

In this connection I cannot too highly 
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commend the course taken by some of our 
economic entomologists who, in connec- 
tion with their other work, make a system- 
atic study of some family or group of 
insects, or study thoroughly the anatomy 
or embryology of one or more species. 
Even a fragment of such study will some- 
time prove useful, since it forms a link in 
the great chain of human knowledge and 
each link forged into it tends to strengthen 
and make it more useful. I have no sym- 
pathy with those who work only in one re- 
stricted field till they become so narrow 
that they can appreciate nothing except 
what is to be found in their own extremely 
narrow groove. The entomologist who 
broadens the horizon of his observations 
becomes better able to grasp and compre- 
hend the great problems presented to him. 

With the discovery of insecticides came 
the necessity for various kinds of apparatus 
for the application of them, and here again 
there has been an evolution which is still 
going on. Many of the spraying pumps, 
nozzles and other apparatus first placed on 
sale are no longer in use, but greatly im- 
proved kinds are on the market, and inves- 
tigations are still giving us improvement 
after improvement, some of which, unfor- 
tunately, are no improvement at all. On 
the whole, however, the insecticide appara- 
tus of to-day is greatly superior to that of 
a decade ago. 


THE FUTURE OF ECONOMIC ENTOMOLOGY. 


Ir seems to me that in the future devel- 
opment of economic entomology we have 
need of the chemist and of the physiolo- 
gist. Some work has already been done 
on the use of Paris green and lime, but the 
results do not appear to be beyond question. 
It is to be hoped that the investigations 
already made in the work on the gypsy 
moth, as well as those not yet completed, 
may prove of value in operating on other 
species of insects. This work has already 
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given us arsenate of lead and arsenate of ba- 
rium as insecticides, and investigations are 
still going on concerning the nature of the 
intestinal secretions of this insect and the 
poisons that will most readily react on 
these secretions and thereby destroy it. 
It may be that investigations by the 
chemist and physiologist, working together 
along these lines, may give us something 
in the future superior to anything in 
use at the present time. The three most 
important characteristics of an insecticide, 
which must be kept constantly in mind, 
when investigating a new or untried poison, 
are: Ist. It must kill the insects quickly, 
the more quickly the better. 2d. It must 
not injure the foliage when used in as large 
proportion as one may need for the destruc- 
tion of the insects. 3d. It must be cheap 
enough to come into general use. There 
are other considerations of more or less 
importance, as the ease with which the in- 
secticide may be applied, its liability to 
clog the nozzles or corrode and injure the 
apparatus, and, in fact, any objection that 
will prevent the substance from coming into 
general use. 

After one has made valuable investiga- 
tions and discoveries in economic entomol- 
ogy, it remains for him to publish his dis- 
coveries in such a place as will be accessible 
to those who most need this information, 
and in such a manner as to lead them to 
read the paper carefully and intelligently. 
I know very well that there are thousands 
of persons who receive our bulletins who do 
not even look them over. I was told by 
the editor of one of our leading agricultural 
papers, a few years ago, that he sent out a 
circular letter to his subscribers, asking 
what changes, if any, they would like to 
have him make in his paper, and a large 
percentage of them requested him to give 
them more stories; and I have sometimes 
wondered if the information given in our 
bulletins were presented in the form of a 
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strongly sensational novelette they would 
not get a much more general reading. 
Personally I cannot adopt the plan, as I 
have no skill as a novelist. 

After all, it is more important to investi- 
gate and make new and valuable discov- 
eries, even if they are not so widely read at 
first, for they will be taken up by others and 
disseminated far and wide, and in time the 
useful information will become filtered 
through the public mind. 

There is often need of legislation to aid 
in the carrying out of the recommendations 
of the economic entomologists, and this is 
an important question at the present time. 
There is no law in Massachusetts to prevent 
a nurseryman or any one else from selling 
and distributing nursery stock that is in- 
fested with the San José scale, or of distrib- 
uting and establishing colonies of injurious 
insects, except the gypsy moth, nor is there, 
so far as I know, any law in the land to 
prevent the importation of injurious insects 
from any other country. 

I have generally felt very shy of legal en- 
actments, because they are so often couched 
in language quite beyond my comprehen- 
sion, and in many cases they seem to re- 
quire a ‘ Philadelphia lawyer’ to interpret 
them, and even then two lawyers frequently 
differ in their interpretation of the same 
legal point. I am, therefore, of the opinion 
that there is need of great clearness and 
simplicity in the wording of an act, and also 
that it would be wise to have more or less 
uniform laws in all the States concerning 
those injurious insects which are, or are lia- 
ble to be, generally distributed throughout 
the country. In this matter we should also 
consider our nearest neighbors, Canada and 
Mexico, for, while politically distinct from 
us, entomologically there is no dividing line. 

In conclusion, allow me to congratulate 
you on the growth, importance and success 
of the Association, and bid each and every 
member Godspeed in his chosen field of 
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labor, assuring him that every good piece of 
work he may perform will not only redound 
to his credit, but will add to the sum-total 
of human knowledge and human happiness. 
C. H. Fernap. 


EIGHTH ANNUAL MEETING, BUFFALO, N. Y., 
AUGUST 21-22, 1896. 

Tue Association was convened in the 
lecture hall of the Library Building, Buffalo, 
N. Y., and its meetings were attended by 
some 19 active members, including the fol- 
lowing officers: President, C. H. Fernald ; 
Vice-President, F. M. Webster, and Secre- 
tary, C. L. Marlatt. A number of ento- 
mologists not members of the Association 
were also present, with other zoologists, the 
number of persons present at the meetings 
averaging about 30. 

The following new active members were 
elected: 

W. G. Johnson, College Station, Md. 

E. E. Bogue, Stillwater, Okla. Ter. 

James 8. Hine, Wooster, Ohio. 

C. W. Mally, Wooster, Ohio. 

H. L. Frost, Boston, Mass. 

M. F. Adams, Buffalo, N. Y. 

Lewis Collins, Brooklyn, N. Y. 

W. E. Rumsey, Morgantown, W. Va. 

The following new foreign members were 
elected : 

Chas. P. Lounsbury, Department of Agriculture, 
Cape Town, Cape of Good Hope. 

Fred. Enock, 21 Manor Gardens, Holloway, Lon- 
don, England. 

Dr. Enzio Reuter, Fredriksgatan 45, Helsingfors, 
Finland, Russia. 

Frederick B. Theobald, Wyecourt, Kent County, 


England. 
Dr. Antonio Berlese, R. Scuola Superiore de Agri- 


coltura, Portici, Italy. 

Dr. Paul Marchal, 16 Rue Claude Bernard, Paris, 
France. 

W. C. Grasby, Parkside, Adelaide, South Australia. 


The active membership of the Associa- 
tion now numbers 86, and includes practi- 
cally all of the leading workers in economic 
entomology in the United States and Can- 
ada. The foreign membership numbers 
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29, and comprises the leading official eco- 

nomic entomologists of the world. 

A number of resolutions were passed ; 
among others, the following: (1) Resolu- 
tions relating to the death of Dr. C. V. 
Riley, the originator and first President of 
the Association ; (2) urging the publication 
by the U. 8. Department of Agriculture of 
the general index to the seven volumes of 
Insect Life; (3) recognizing the impor- 
tance of the work being done by the State 
of Massachusetts in the control of the gypsy 
moth, urging the continuance by the State 
of work in this direction and expressing the 
greatest confidence in the officers now 
charged with it. . 

The annual address of the President, Mr. 
C. H. Fernald, professor of entomology, 
Massachusetts State Agricultural College, 
Amherst, Mass., was entitled ‘The Evolu- 
tion of Economic Entomology,’ and was 
devoted to a historical resumé of the pro- 
gress in the practical control of insects 
from the earliest times to the present. It 
is printed in this JouRNAL. 

The following papers were read and dis- 
cussed : 

Some Temperature Effects on Household Insects ; On the 
Futility of Trunk and Crown Washes for the Elm Leaf- 
beetle ; Remarks on Steam Spraying Machines. L. O. 
HOWARD. 

Three Years’ Study of an Outbreak of the Chinch Bug in 
Ohio ; Insects of the Yearin Ohio. F. M. WEBSTER. 

A New Insecticide. A. H. KIRKLAND. 

Comparative Tests with New and Old Arsenicals on Foli- 
age and with Larvee ; Insecticide Soaps. C. L. MAR- 
LATT. 

Enemies of the San José Scale in California. J. B. 
SMITH. 

Insect Enemies of Forest Trees; Notes on Some Ob- 


servations in West Virginia. A. D. HOPKINS. 
Notes on Insect Attacks of the Year. J. A. LINTNER. 


Entomological Notes from Maryland. W. G. JOHN- 


SON. 

The following papers, the authors of 
which were not present, were read by title, 
but, it is expected, will be included in the 
published proceedings of the Association : 


The Grasshopper Disease in Colorado. C. P. Git- 

LETTE. 

The Development of the Mediterranean Flour Moth. 

F. H. CHITTENDEN. 

Notes on the San José Scale. W.B. ALWoop. 
A New Garden Smynthurid. F. L. HARVEY. 
A Simple Device for the Preparation of Oil Emulsions, 

H. A. MORGAN. 

The following officers were elected for the 
ensuing year: President, F. M. Webster ; 
First Vice-President, Herbert Osborn; 
Second Vice-President, Lawrence Bruner ; 
Secretary, C. L. Marlatt. 

In accordance with the established cus- 
tom, the next session will be held on the 
two days preceding the general sessions of 
the American Association for the Advance- 
ment of Science, Detroit, Mich., August. 
6-7, 1897. C. L. Maruarrt, 

Secretary. 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


ADDRESS BY THE VICE-PRESIDENT BEFORE 
SECTION I.—SOCIAL AND ECONOMIC 
SCIENCE.—HORTICULTURE AND 
HEALTH. 


I sHoutp be lacking in ordinary sensi- 
bility did I not appreciate the compliment 
of being elected Vice-President of Section I 
of the American Association for the Ad- 
vancement of Science. 

To be called to this office in an Associa- 
tion that has for years stood for the scien- 
tific thought and scientific progress of this 
continent ; an Association whose list of offi- 
cers and members has contained the names 
of some of the most distinguished men and 
women of our time; an Association whose 
proceedings are an index of the marvellous 
advances made by scientific research during 
the latter half of the nineteenth century, 
is truly an honor that any man or woman 
might covet. 

Since accepting the honor, there are two 
words that have appealed to me with equal 
force and signal persistency. 
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These words are responsibility and oppor- 
tunity. The former I have tried to discharge 


in an earnest effort to secure papers, and 
arrange an equally interesting and profit- 
able program for this sectional meeting, and 
the latter I try to meet in the address which 
follows. 

This year the title of Section I is changed, 
and its scope enlarged. It is no longer the 
Section of Economic Science and Statistics, 
but the Section of Social and Economic 
Science. 

This change was precipitated by a series 
of resolutions presented before the Brook- 
lyn meeting of 1894. The purport of the 
resolutions was, that inasmuch as the stated 
object, no less than the true function of the 
American Association, is to promote the ad- 
vancement of all science, including the 
science of society, it was in duty bound to 
aid and assist all desirable reforms, to the 
end that the progress of modern society, by 
the application of scientific principles and 
methods, might be advanced and its per- 
petuity assured. 

At the same meeting an amendment to 
the constitution was proposed, which 
changed the name, as already stated, and 
so enlarged the field as to include all those 
branches 6f knowledge which deal with the 
political, commercial, economic and social 
life of mankind. This amendment was 
adopted at the Springfield meeting of last 
year, and we now meet for the first time as 
a section of social and economic science. 
Permit me to add that, in my judgment, 
the all-inclusive term ‘social science’ 
would have been sufficient, for the word 
‘economic’ only defines a branch of the 
larger science already named. 

We live in an era of reforms. At first 
man was a reformer by primal necessity. 
He transformed or reformed pature to meet 
his bodily wants. His life was a mere 
Struggle for existence. 

In time he turned his eyes inward and 
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studied himself. He first dimly saw that 
there were higher ends and nobler purposes 
than mere sensual enjoyment. He slowly 
learned that his passions and appetites 
were created to serve and sustain, not to 
master and destroy. 

Then, turning his eyes outward, and 
scanning his relation to others, he found, 
not justice, much less love and good will, 
but necessity on the one hand and advan- 
tage on the other, controlling the dealings of 
man with man. He met no recognition of 
the brotherhood of the human race. But 
progress is a law of our being, and we have 
now reached a point where ethical laws are 
being applied to practical life. 

To this end are the various special re- 
forms of this day and generation mainly 
directed. There are reforms in church and 
state polity, reforms in municipal govern- 
ment, educational reforms, prison reforms, 
dress reforms, reforms in eating and drink- 
ing, and numerous other special reform 
movements, which challenge our attention. 

What the true, genuine reform spirit of 
our age is seeking to establish is the 
equality of human rights; an equality that 
disregards all disparities of race, sex or 
color, of strength, knowledge or creed; an 
equality that is plainly and tersely ex- 
pressed in the Declaration of Independence: 

‘‘ We hold these truths to be self-evident : that all 
men are created equal; that they are endowed by 
their Creator with certain unalienable rights; that 
among those are life, liberty and the pursuit of hap- 
piness.’’ 

As a people we may be selfish, short- 
sighted and sinful, yet there is a strong un- 
dercurrent of moral obligation to live for 
the highest good of humanity, to cooperate 
with that ‘power which makes for right- 
eousness.’ 

Through all the folly and evils of our 
time there comes to every discerning ear a 
voice which speaks to us in no uncertain 
tone. Its message is this: Teach the child 
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and you will not be obliged to hang the 
man; find the vagrant orphan a home and 
teach him a useful trade, and you will not 
have to punish him as a thief, or watch 
him as a criminal; furnish work to all who 
need it, and there will be but few to support 
as tramps, paupers and parasites; remove 
temptation from the path of the weak, and 
you will not be obliged to punish them for 
having stumbled and fallen; it is better to 
counsel than to condemn, better to lift up 
than to crush down, better to be shielded 
by love and gratitude than to be protected 
by soldiers and police. Thus testifies the 
moral genius of our age. Let us try to un- 
derstand and heed it. 

The great, all-embracing reform of our 
age and country, one that naturally follows 
the banishment of human chattelhood from 
our soil—one that is palpably demanded 
by every instinct of justice and humanity 
—is that which will lift the industrial 
classes from the plane of servility to one of 
self-respect, self-guidance and independ- 
ence. Its object is to lift the laborer, not 
out of labor, but out of ignorance, ineffi- 
ciency and want. This great end cannot 
be attained at once, but the development 
of a truer and more profound social and 
economic science should help to pave the 
way. 

The socialist has his dream of an ideal 
world. He believes it possible to have a 
social and industrial order wherein all 
freely serve and all are served in return; 
where no drones or sensualists can abide; 
where education is as free and common as 
airand sunshine; where nothing but service 
secures approbation, and nothing but merit 
wins esteem; where mental development 
and moral culture is the aim, as well as 
the possible attainment of all. Is such an 
order possible? What says social science ? 

It may be well to repeat here the ques- 
tion discussed by Vice-President Fernow at 
the last meeting of this Section. 
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Have we a social and economic science ? 
Have we enough observations, facts, laws, 
principles, subservient to social and eco- 
nomic conditions, so well arranged and 
classified as to warrant the use of the term 
science ? I believe we have. Let me not be 
misunderstood. Iam nota teacher of such 
science. I rank low in the class of learners, 
What I know of science as applicable to 
society and economics is slight indeed. Yet 
I know there is such a science, and I be- 
lieve that each succeeding year enlarges, 
improves and perfects it. 

If some of the recent applications of this 
science appear shallow and seem almost to 
partake of the nature of quackery, this 
should not bar the way to our advance to 
the acquisition and development of a true 
social and economic science, which shall be 
neither shallow nor empirical. 

In this spirit, and with no little hesita- 
tion, I present a few thoughts on ‘ Horti- 
culture and Health.’ 

Ours is an eminently practical age. The 
energy of our people is mainly expended 
in the production, manufacture and distri- 
bution of articles that nourish the body, 
gratify the senses, or in some way con- 
tribute to the comfort and convenience of 
mankind. 

Mind is steadily dominating matter, and 
this extension of the sovereignty of man 
over the material forces of the earth we 
call civilization. 

The art of horticulture consists primarily 
in transforming, by means of cultivation, 
crude and worthless materials into sub- 
stances valuable as food products, or useful 
in ministering to our love of the beautiful. 
This raw material is furnished by the soil, 
and such substances as may be added 
thereto, together with certain elements of 
the air. 

Etymologically speaking, horticulture 
means the cultivation of a garden. The 
real scope of this definition depends upon 
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the meaning of the word garden. According 
to philology, this word comes directly from 
the Anglo-Saxon gyrdan, to enclose. Itis the 
root of the verb to gird, meaning to encircle. 

Gardening and horticulture, like farming 
and agriculture, are synonymous terms. 
We should remember, however, that the 
full scope of the meaning of a word is not 
determined by its derivation. This must 
be sought in its general use and common 
application. By this standard horticulture 
readily separates itself into four great di- 
visions, each of which may be many times 
subdivided. 

These principal divisions are : 

I. Pomology, or fruit culture. 
II. Olericulture, or vegetable gardening. 

III. Floriculture. 

IV. Landscape-horticulture. 

The first two of the above divisions be- 
long to the realm of industrial or domestic 
art. The third, floriculture, is both an in- 
dustrial anda fineart. While the last, land- 
scape-horticulture, lies wholly within the 
province of fine art. 

Horticulture is more than a mere trade. 
It is more than a productive industry. Its 
successful practice is based upon great laws 
which have been deduced from the natural 
and physical sciences. 

Many of these laws may be arrested, 
modified or set in motion at will. 

The horticulturist, as he learns the con- 
trol of these laws is largely in his own hands, 
becomes an enthusiastic student and in- 
vestigator, and can scarcely fail to develop 
a love for rural life—a love that is deep and 
abiding. Horticulture may justly rank asa 
science, as well as an art. Not to speak of 
the science of the propagation of plants, or 
the science of tillage, the great fundamental 
principles of evolution are exemplified in 
horticulture as nowhere else. Over 6,000 
species of plants are cultivated by the horti- 
culturist, and these have produced almost 
an infinite number of distinct forms. 
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In these forms, with their wonderful and 
intricate variations, we can study the laws 
of genesis, and the master mind of Bailey 
and others are rapidly reducing the wealth 
of the facts found in greenhouse, garden and 
orchard to the semblance of an orderly, sys- 
tematic and progressive science. The influ- 
ence of natural and artificial selection, the 
effect of soil, climate and moisture upon de- 
velopment, the transmission of acquired 
characters, the formation of new species, 
are revealed in horticulture as in an open 
book. Here facts take the place of conjec- 
ture, and demonstration is substituted for 
theory. 

In discussing the relation that horticul- 
ture bears to health, not physical health 
alone, but intellectual and spiritual health, 
have been considered. In like manner, the 
products of horticulture, as well as horticul- 
ture as a vocation or recreation, are taken 
into account. First, let us consider the ef- 
fects of the use of our common garden and 
orchard products, as a partof an every-day 
diet. 

Thére isa great deal of talk about health 
and diet that is equally foolish and hurtful; 
foolish because it subserves no good end, 
and hurtful because it tends to fortify the 
pernicious idea that our bodies are in such 
wretched condition as to need constant 
tinkering, and that some sort of self-medica- 
tion is a positive duty. 

Like malaria, this affection is everywhere. 
How shall it be treated? In the place of 
this widespread delusion there should be 
an inbuilt conviction that there are certain 
articles known as foods, in the choice of 
which and in the quantity used each one 
has daily opportunity to exercise the virtues 
of common sense and moderation. But 
foods are not medicines. 

A medicine is something which is taken 
into the body to produce a certain specific 
and unusual effect, the object being to coun- 
teract some injurious tendency or abnormal 
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state. If taken when not needed, its effect 
is likely to be directly injurious. In order 
to maintain strength and vigor, and repair 
waste, the normally healthy body craves 
what is wholesome, not what is medicinal. 
When a thing has real medicinal value, it 
is almost certain to be unwholsome as a 
general article of diet. There is an old tra- 
dition, even now quite generally believed, 
although gradually fading away, that 
anything that affords us simple physical 
pleasure is dangerous, if not absolutely 
sinful. 
So when one eats freely of fruits he does 
not feel justified in simply saying he does 
so because he finds them agreeable; he likes 
and craves them, but is constrained to look 
wise and solemnly observe that ‘ fruits are 
very healthy.’ Some even go so far as the 
German prince, and have for each bodily 
ailment a different variety of fruit. The 
prince said, ‘‘ Whenever I meet with any 
misfortune or affliction, and am disposed to 
give way to my grief, I order a young goose 
nicely roasted, and eat as much thereof as 
I can; I always find that I rise from the 
table far less unhappy.” Let us banish the 
idea of making a drug store of our fruit-gar- 
dens and orchards, and cease looking upon 
the family fruit basket as a sort of homceo- 
pathic pill box! 

“Blessed are they that hunger and 
thirst,” can be said as truly of our bodily 
wants as of our spiritual necessities; not 


blessed because they shall be medicated, - 


but because ‘“ they shall be filled,” with 
what tastes good, with what gives genuine 
and lasting pleasure. 

In satisfying our hunger for fruit, fruit 
that is well matured, juicy and fine flavored, 
we get perhaps the highest form of palate 
gratification with the least possible diges- 
tive effort. 

Our ordinary fruits contain the following 
substances in greater or less proportions : 

1. A large percentage of water. 
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2. Sugar, in the form of grape and fruit 
sugar. 

3. Free organic acids, varying slightly ac- 
cording to the kind of fruit. For example, 
the predominating acid is malic in the ap- 
ple, tartaric in the grape, citric in the 
lemon. 

4. Protein or albuminoids, substances con- 
taining nitrogen, which resemble the white 
of eggs, and are its equivalent in food value. 

5. Pectose, the substance which gives firm- 
ness to fruit, and which upon boiling yields 
various fruit jellies. ; 

6. Celluluse or vegetable fibre, the material 
that forms the cell walls, and which is found 
in all parts of plants. 

7. A very small percentage of ash or 
mineral salts. 

The substances named above are, with 
the exception of cellulose, essential constitu- 
ents of a perfect diet. The percentages of 
the different nutrients are so small, however, 
that most of cur fruit has little actual food 
value. For example, the nutrients con- 
tained in the strawberry, according to 
analysis made at the Ohio State University, 
are as follows : 


8.0 per cent. 


It has been estimated that the minimum 
daily ration of nutrients for a man of aver- 
age weight, in performing an ordinary day’s 
work, is: 

Carbohydrates.....500 grams, or 17.6 ounces. 

A simple calculation will show that a 
person would have to consume about 200 
ounces, or 13 pounds, of strawberries daily 
in order to obtain the proper amount of 
carbohydrates from this source. | 

In order to secure the necessary amount 
of protein from the same source, a daily 
consumption of 1,400 ounces, or 88 pounds, 
of strawberries would be required. 
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This would be a task that even the most 
ardent admirer of this fruit could scarcely 
be prevailed upon to attempt. Take an- 
other illustration from the vegetable, rather 


than the fruit garden. 
The nutrients contained in the tomato 


are as follows : 


2.5 per cent. 


Applying the same calculation as before 
will show that one would have to eat 500 
ounces, or 31.2 pounds, of tomatoes each 
day for the requisite fat; he would have to 
eat 525 ounces, or 32.8 pounds, for the 
necessary protein, and for the carbohydrates 
it would require 704.4 ounces, or about 44 
pounds. In other words, if one should eat 
44 pounds of tomatoes every day, he would 
consume slightly more fat and protein than 
were absolutely necessary for a day’s sup- 
ply and just about the right amount of car- 
bohydrates. 

This demonstrates that, however valuable 
strawberries and tomatoes may be as a part 
of an every-day diet, they cannot be con- 
sidered as foods. Their actual nutrient 
value is exceedingly low. In order to sup- 
port life and maintain strength, strawber- 
ries and tomatoes must be eaten in con- 
nection with other substances which have 
more concentrated nutrients. Wherein 
does their dietetic value consist? Let us 
briefly consider. The qualities which ren- 
der fruit and many of the more delicate 
garden vegetables wholesome, and cause us 
to have a natural apetite for and hence to 
enjoy them, are their acid juiciness and 
flavor. The juice is mainly water, but it 
comes to us in a grateful and refreshing 
form. The flavor is due in part to the or- 
ganic acids already mentioned, but mainly 
to certain volatile oils or aromatic ethers. 
It is to these latter that those delicate 
charaeteristic flavors of various varieties of 
fruit are chiefly due. 
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Chemistry and physiology have taught 
us that, when these ‘fruity acids,’ oils, 
and ethers are taken into the body, they 
undergo oxidation, which process tends to 
lower the temperature of the blood, or at 
least to modify our temperature sensations, 
and thus correct, or allay, any slight fever- 
ishness that may exist. They also tend to 
keep the organs of secretion, the liver, kid- 
neys, etc., in a healthy condition. We are 
justified, therefore, in saying that fruits are 
‘cooling, aperient and grateful.’ In our 
climate, subject as we are to rapid changes 
and extremes of temperature, passing ab- 
ruptly, as we often do, from an arctic win- 
ter to a tropical summer, the physical sys- 
tem is naturaily more or less debilitated. 

In this condition we are predisposed to 
malarial troubles, particularly if we live 
where the drainage is poor. Fruits and 
acid vegetables are found to be good cor- 
rectives for this debilitated condition of the 
system. The free acids of fruits, especially 
citric and malic acids, are highly antiseptic 
bodies. They tend to prevent disease germs 
from finding a lodgment and developing in 
the body. 

The full beneficial effects of these acids 
are only to be found in mature fruits. 
Green, unripe fruits, although they have an 
abundant supply of acids, are usually in- 
jurious, on account of their indigestibility. 
This arises, mainly, from the coarse and 
hard condition of the cellulose. When 
fruits are perfectly developed and properly 
matured the cellulose is soft and fine. We 
know that unripe fruit is not wholesome. 
It digests slowly, often ferments in the 
stomach, and is the cause of painful dis- 
orders. It is unwise to take into our 
stomachs that which will ferment and de- 
compose ; it is certainly no less unwise to 
eat Over-ripe or wilted fruit, in which these 
destructive changes have already begun. 
The question is often asked whether such 
or such a fruit is healthy, even when the 
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question has no special reference to the con- 
dition of the fruit itself. All fruits that are 
eaten ought to be healthy. That is, they 
should be well matured, sound, and free 
from disease. As a rule, such ‘healthy 
fruits’ are for most of us wholesome, al- 
though they are neither food nor medicine. 

The best results possible from the dietetic 
use of fruits and vegetables come from eat- 
ing those that are fresh, healthy and prop- 
erly matured, and which have been pro- 
duced by our own skill and industry. 

I am dwelling too long upon the relations 
of the products of horticulture to health. 

Let us consider how horticulture as a 
vocation stands related to the physical, in- 
tellectual and moral well-being of mankind. 
In order to maintain physical strength and 
vigor, at least four things are needful. 
These are pure air, nutritious food, un- 
broken sleep and muscular exercise. 

That vocation which comes the nearest 
to supplying these requisites of good health 
can scarcely be other than a desirable one. 
Judged by this standard, horticulture 
stands at the very head of the list. Its 
quiet, its segregation from strife and jealous 
rivalry, its unequaled opportunities for 
nature study, make it at once attractive 
and healthful. Blessed is he who works in 
greenhouse, garden or orchard. As a rule, 
his day’s exertion ends with the evening 
twilight, and he rises each morning with 
his physical energies renewed for fresh 
activity. To him is given that full measure 
of health only vouchsafed to those who 
spend most of their waking hours in the 
free, pure air and renovating sunshine of 
the open country. 

Health is not only wealth, but happiness, 
and the superior advantages of horticulture 
asa healthful vocation cannot be too strongly 
urged. 

Floriculture and small fruit culture are 
preeminently adapted to women. There 
are few industries where fairer returns for 
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capital and labor expended are more cer- 
tain; few that can be so well begun with 
small means, and still remain capable of 
indefinite extension. Fine fruits and 
flowers are in universal demand. They 
are the necessities of the rich and the ap- 
preciated luxuries of the poor. 

Our densely populated commercial cen- 
ters, our thronged and fashionable summer 
resorts, are rarely, if ever, adequately sup- 
plied with them. As a rule, they take all 
they can get, and then look around for 
more. You might double the largest an- 
nual yield of good berries, or fine roses or 
carnations, with profit to the producers. 
The home market for products of this sort 
is signally elastic, the demand ever keeping 
well abreast of the supply. 

The same is true of winter forced vege- 
tables. In the light of a personal experi- 
ence of over twenty years, I can confidently 
affirm that the vocation of horticulture, 
when wisely and energetically followed, is 
a profitable one. I believe there are few 
pursuits which afford as bright prospects, 
or as full an assurance of reward for intel- 
ligent, persistent effort, as does this. 

Listen to a few facts. The vegetable fore- 
ing-houses belonging to the horticulture de- 
partment of the Ohio State University have 
an aggregate glass area of a little less than 
4,000 square feet. There are two plain struc- 
tures which could be built at the present 
time for about $900 each. The total bench 
space in these two houses is a trifle more 
than one-twentieth of an acre. During the 
past five years the annual sales from these 
forcing-houses have averaged about $600. 

The following are among the more ‘im- 
portant crops commercially grown the past 
year, and the receipts of each : 


$406.10 
§2.25 
48.50 
59.25 

$611.10 
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When we consider that these forcing- 
houses are used but little more than one- 
half of the year the result attained is 
encouraging. It should be stated that in 
addition to the above crops there were 
grown in less quantities, and chiefly for ex- 
perimental purposes, parsley, peppers, egg- 
plant, cauliflower, string beans, onions and 
a few other vegetables, including mush- 
rooms, as well as a somewhat smaller list 
of flowering plants. 

The cultivation of the small fruits is like- 
wise peculiarly suitable for women. It isa 
business for both old and young. Examples 
are not wanting to show signal successes 
attained in strawberry, currant and goose- 
berry culture, by women as well as men, 
when begun in the decline of life. 

Small fruit culture is an industry that 
especially commends itself to poor women 
who are struggling to support their children 
in frugal independence. Almost any one 
can obtain control of a cottage with a half 
acre, more or less, of warm southward- 
sloping land, which can be planted with 
early vegetables and small fruits, in such a 
way as to be a source of continuous profit. 
If a small forcing-house can be added, and 
to this can be accorded that constant su- 
pervision without which no industry is 
likely to prosper, it will be an added source 
of revenue. In this way many a widow 
could find a healthful, congenial occupa- 
tion which did not require her to spend 
her days away from home, or subject her to 
the caprices of a selfish or thoughtless em- 
ployer. I believe there is no other occupa- 
tion in which, for the capital invested, suc- 
cess is so nearly certain as in horticulture. 
Of every one hundred men who embark in 
trade, carefully collected statistics report 
that at least ninety fail. Why? Mainly 
because competition is so sharp and traffic 
So enormously overdone. If one hundred 
men endeavor to support themselves and 
families by merchandise in a town which 
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affords adequate business for only ten, it is 
absolutely certain that a large majority 
must fail, no matter how able their man- 
agement or how economical their living. 
On the other hand, the number of horticul- 
turists in almost any community might be 
doubled without neccessarily dooming one 
to failure, or even abridging his income. If 
one-half of the day laborers in the country 
were to embark in horticulture to-morrow, 
I do not believe it would render the indus- 
try one whit less profitable, while it could 
scarcely fail to add to the health, wealth 
and comfort of all. 

I shall have little to say regarding the 
relation of horticulture to intellectual 
health.’ Any true knowledge of the art or 
practice must be based upon science. 

The horticulturist stands face to face 
with problems which require for their solu- 
tion the amplest knowledge of nature’s laws, 
the fullest command of science, and the 
best efforts of the human intellect. In this 
art, study and mental acquisition, together 
with a habit of observation and reflection, 
are equally essential and serviceable. How- 
ever it may be with others, the horticultur- 
ist imperatively needs a knowledge of the 
character and constitution of the soil he 
tills, and the plants he cultivates, and the 
laws which govern their relations to each 
other. 

Geology, chemistry and botany are the 
sciences which unlock for him the secrets 
of nature, and a knowledge of these is 
among the most vitally urgent of his 
needs. 

Horticulture is an intellectual pursuit, 
and in its practice the strongest minds may 
find scope for profitable employment. The 
one who chooses this profession must keep 
his mind open and his mental faculties 
alert by constant observation and study. 
Horticulture is esteemed by all, because 
every useful vocation is respected in pro- 
portion to the measure of intellect it re- 
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quires and rewards, and never can rise 
above this level. 

The relation of horticulture to moral and 
spiritual health deserves a more extended 
consideration. The horticulturist deals di- 
rectly with nature, and finds little or no 
temptation to juggle or stoop to trickery. 
‘“ Whatsoever a man soweth, that shall he 
also reap,” is immediately and palpably true 
in his case. Nature never has and never 
can be cheated. 

The horticulturist, acting as a horticul- 
turist, soon comes to realize that his success 
depends upon absolute verity, and he is not 
likely to be lured from the straight path 
of integrity and righteousness. When he 
goes into the markets and becomes a trader 
he is subjected to the same temptations as 
others, and may be enticed into some of the 
many devious ways of rascality. The whole 
tendency of his vocation, however, conduces 
most directly to a reverence for honesty and 
truth. It is likewise conducive to a genuine 
independence and thorough manliness of 
character. 

The horticulturist is not obliged to swal- 
low any creed, support any party, or defer 
to any prejudice, in order to successfully 
follow his calling. 

He may bea Democrat, Republican, Popu- 
list or Prohibitionist ; a gold-bug or a silver- 
ite ; a free-trader or a protectionist ; Chris- 
tian or infidel ; yet his fruit and flowers will 
sell for exactly what they are worth. Social 
intolerance of adverse opinions is never 
directed toward him. 

But it is horticulture as a fine art that has 
the most abiding influence. Who can meas- 
ure the effect of the landscape horticulture 
of our parks and public grounds, or estimate 
the value of the external adornment of the 
home ? 

Horticulture is nature’s best interpreter, 
and through this art the blinded eyes may 
be opened, the dormant esthetic powers 
awakened, and the heart made ready for a 
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just appreciation of the beautiful. It is well 
to bring art into our homes, to adorn and 
decorate them with painting and sculpture; 
but we must not forget that the sense of 
beauty must be cultivated before the treas- 
ures of art can be made our own. If I 
were called upon to point out one of the 
most serious weaknesses in our modern sys- 
tem of education, I should answer, “ its fail- 
ure to accustom the eyes of childhood and 
youth to the beautiful in nature.’”’ ~The be- 
ginning of all true education should be a 
love of nature, and nature study ought to be 
the dominant note in every education! sys- 
tem. 
What a wealth of beauty there is in 
tree and shrub and flower, a beauty of 
which we never tire, and which ‘is its own 
excuse for being!’ When the art of horti- 
culture arranges trees and shrubs, flowers 
and lawn, so as to present an expressive 
picture to the eye, the beauty is multiplied, 
and this development of the beautiful is 
the end and aim of all landscape horti- 
culture. 

The claims of horticulture in answering 
our spiritual needs are no Jess than they 
are in answering our physical necessities. 

In the first and most essential of human 
arts we are beginning to recognize one of 
the last and most useful of human sci- 
ences. 

How and where and when can this art and 
science best do its appointed work ? 

It is a part of my social creed that there 
need be, and should be, no paupers who are 
not infantile, imbecile or disabled. Yet 
the world is full of men and women doing 
nothing, mainly because they don’t know 
how todoanything. To correct this, youth 
should be a season of instruction in some 
trade or useful art, as well as in letters and 
various sciences. There should be a blend- 
ing of labor with study, of training with 
teaching, so as to preserve health of body 
and vigorous activity of mind. 
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- The pupil or student should be enabled to 
nearly or quite make his way through high 
school, academy and college, and go forth 
qualified to face adversity and maintain a 
healthful independence. One step toward 
the accomplishment of this desired end 
would be the introduction into our country 
schools of manual training in horticulture. 
The land required could be easily secured, 
and the necessary equipment in the way of 
tools, seeds, etc., would not be expensive. 

The work undertaken in these training 
schools should embrace the cultivation of 
fruits, vegetables, flowers, shrubs and trees. 
In connection with the above the various 
operations of propagating plants by seeds, 
cuttings, budding, grafting, etc., should be 
thoroughly taught. The collection and 
planting of weeds, the breeding of the more 
common injurious insects and the use of 
remedies, the study of bees and useful birds, 
a practical acquaintance with our native 
trees and shrubs, and other similar subjects, 
might form a part of the instruction and 
training. 

The introduction of such a course would 
mean an improvement of our schoolhouse 
grounds, and the adornment of these would 
have an elevating effect upon the whole 
community. 

If we have beautiful school buildings, 
with beautiful surroundings, the inference 
is almost irresistible that we shall have 
teachers and pupils of greater refinement. 
To develop all the faculties of body and 
mind is the aim of modern education. Man- 
ual training in horticulture can signally aid 
in securing this end. 

I sincerely hope that the obvious advan- 
tages of forming horticultural colonies will 
be widely and rapidly improved. It would 
correct the unhealthy congestion of our 
towns and cities. In no other way can so 
many be provided with homes, regular em- 
ployment and good living. By a horticul- 
tural colony I mean the association of from 
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one hundred to five hundred families, in the 
purchase of a suitably located tract of land, 
embracing about one acre for each indivi- 
dual. The location, which should be rea- 
sonably near some large commercial center, 
and the purchase of this land should be in- 
trusted to the most capable and honest 
members of the association. It should be 
carefully surveyed and divided into a few 
small lots, centrally located, for the neces- 
sary mechanics and merchants, but mainly 
into areas of from one to ten acres for hor- 
ticulture. Ample reservations of the best 
sites should be made for a schoolhouse, 
town hall and public park. The streets 
should be embowered with shade trees, and 
every owner of a lot or garden should be 
encouraged to beautify and adorn it. 

I believe such a cooperative effort would 
secure a modest but comfortable home for 
any family that could contribute from $300 
to $500. If the contribution ranged from 
$500 to $1,000 a proportionally better 
home could be secured. Some of the ad- 
vantages of such colonization over the 
isolated system of taking up a homestead 
may be summarized as follows : 

First. One tenth of the land required 
under the old system would be found abun- 
dant. 

Second. It could be far better selected 
with reference to markets, and more suit- 
able allotments for fruits, garden vegetables, 
floriculture, nursery, etc., could be made. 

Third. Few draught animals and little 
expensive machinery would be required. 

And, finally, man’s social and gregarious 
instincts would be satisfied. 

While ignorance and miseducation ruin 
thousands, I believe that poverty resulting 
from involuntary idleness sends more men 
and women to perdition than any other 
cause. 

Horticulture may never become a uni- 
versal panacea for destitution and crime, 
yet Ihave a joyful trust that thousands will 
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be awakened by it to a larger and nobler 
conception of the true mission of labor, and 
by its practice, along the path of simple, 
honest, persistent work, life may be made 
easier, and men and women healthier and 


happier. 
R. LAZENBy. 
STATE UNIVERSITY, 
CoLUMBUs, OHIO. 


SECTION I.—SOCIAL AND ECONOMIC SCIENCE. 


TuHE sessions of the Section of Social and 
Economic Science had rather more interest 
and attendance this year than usual from 
the reopening of the question, voted upon 
the previous year, of an appropriate title, 
the new proposition being one of nearly 
identical meaning, but not so clearly defined 
in the word Sociology. - As first used by 
Comte (not a very respectable paternity, by 
the way) and adopted by Spencer, sociology 
is confined to human societary evolution, 
a species of linear succession in the unfold- 
ing of psychology. Giddings, in his recently 
issued Principles of Sociology, bases it on 
the ‘consciousness of kind,’ a basis broad 
enough to include the societary institutions 
of animals, especially certain insects. The 
fact that several American universities have 
established chairs of sociology, and the name 
already includes quite a bibliography with 
the adjunct of a monthly periodical (al- 
though the Europeans are still rather shy 
of the name) brings into prominence the 
need of some appropriate title for that 


branch of knowledge which is concerned 


with demography, vital statistics, polity, 
economics, ethics, government, crimes, pun- 
ishments, education, etc. The determina- 
tion of this point brings up the underlying 
one of the need of some recasting of the 
departments of science concerned in psy- 
chical development. New classifications 
continually appear, in greater or less con- 
formity with the broader views made possi- 
ble by modern research. It isapparent that 
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we are on the threshhold of a New Physics’ 
which threatens to overlap that of the new 
Astronomy on the one hand and the new 
Chemistry on the other ; and also to invade 
the domain of Psychology, with all the por- 
tentous consequences implied thereby. So 
of anthropology (another of Comte’s prog- 
eny) of indefinite extent, as at present 
outlined, embracing archeology, ethnology, 
mythology and folk lore, somatology and 
psychology. Is sociology properly a branch 
of anthropology; or should it merely, for 
convenience of consideration, to be erected 
into a quasi-independent science ? 

Popular interest in the deliberations of 
the Section of Economic Science was this 
year enhanced by the pending National 
Presidential election and the political parti- 
san platform issues, especially the ‘ gold vs. 
silver ’ controversy, which occupies so large 
a space in the newspaper and periodical 
press discussions, as if it were a new subject 
recently dropped into our economic life. Bi- 
metallism is really an old debate which has 
been within a generation intensified by the 
nearly concurrent action of (1) the sale of 
the German indemnity silver after 1871; 
(2) the suspension of free coinage (at 154 
to 1) by the Latin Union; (3) the dropping 
of the silver dollar from the legal tender 
United States coins in 1873 ; (4) the fall in 
market value of silver by the increased out- 
putof United States mines, due to richer ores, 
better machinery and superior methods of 
extraction ; (5) the cessation of silver ab- 
sorption in Asiatic population—one-third of 
the human race—due in part to the intro- 
duction of railroads and telegraphs, and in 
part to the supply of ready-made jewelry 
and silverwares, formerly composed of 
hoarded coin and reconvertible into coin ; 
(6) the law of redundancy or ‘glut,’ which 
operates to send down the price of the whole 
product, and (7) the widespread agitation 
and discussion of the value of silver as a 
unit measure of value which has resulted in 
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corresponding apprehension and disestima- 
tion. Several of these main contributing 
causes are not of human or legislative con- 
trivance, and evidently cannot be banished 
by legislation, certainly not by the United 
States alone, as Prof. Walker and Euro- 
pean students unhesitatingly declare. This 
is manifestly a question in which the 
executive and law-making powers might 
well avail themselves of expert advice, as 
in the case of weights and measures, nauti- 
cal almanac, geodetic and coast survey, and 
other technical matters. European govern- 
ments habitually do this, but the people of 
the United States feel quite competent to 
grapple with it; hence the need of ‘a 
campaign of education,’ and the paralysis 
of industry until the right decision is 
reached. 

Edward Atkinson, as usual, led off in the 
discussion by two papers, ‘ What is true 
Money ?’ and ‘The Crime against Labor ;’ 
the first being, for the most part, a con- 
densed history of the various substances 
which have been used as money in historic, 
prehistoric and barbaric times, with the pen- 
dant that by a process of natural selection, 
gold and silver had come to be the most 
convenient and stable; and that all artifi- 
cial attempts at establishing by enactment 
a fixed ratio between them had failed, and 
must fail; any apparent agreement to the 
contrary being transient and approximate 
only. The second paper supplemented the 
first by showing that bad money could not 
bring benefit to the wage earners, but was 
more likely to produce paralysis of trade 
and manufacture, and want and suffering to 
laborers. A third paper on the same topics, 
by Dr. Wm. H. Hale, went over the well- 
worn theme on a much higher level and in 
better spirit than the average partisan de- 
bates. The discussion brought out two or 
three advocates of the silver heresy, who 
made the claim that gold had appreciated, 
all other commodities being by so much 
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lowered in price. No very new and strik- 
ing evidence was adduced on either side. 

Quite a surprising degree of interest was 
exhibited in the reading and subsequent 
discussion of a paper on ‘The Competition 
of the Sexes and its Results,’ by Laurence 
Irwell, of Buffalo, an Oxford graduate. 
His contention that the new woman should 
abstain from the professions of law, medi- 
cine and politics was not merely because 
she would thereby displace an equal num- 
ber of men who might have families to sup- 
port, but also because the child-bearing sex 
are not physically or mentally qualified to 
stand the strain. The ladies of the audi- 
ence seemed to be divided on this point, but 
agreed that the blame for women pushing 
into new fields of labor did not rest with 
their sex. 

A paper on the ‘ Tin-plate Experiment,’ 
by Prof. A. P. Winston, was the result of 
careful and impartial inquiries as to the 
working of the clause in the (McKinley) 
Act of 1890 raising the impost from 1 to 
2.20 cents per pound in order to wrest, if 
possible, the American trade from the 
Welsh makers. In 1894 the rate was, by 
the Wilson bill, reduced to 1.20 cents per 
pound. The statistics show that for the 
four years ending June 30, 1895, a gratify- 
ing and rapid growth of production, viz., 
19,000,000, 108,000,000, 145,000,000 and 
200,000,000 pounds. Importations showed 
a marked decline. The conclusion to be 
drawn from the figures adduced was that, 
even if no further encouragement of tariff 
be given, the tin-plate industry, which has 
a large expectation of natural growth be- 
fore it, can maintain itself against British 
competition, partly by superior mechanism 
and intelligence, proximity of raw material, 
and incoming of Welsh operatives. 

Dr. C. F. Taylor, of Philadelphia, pre- 
sented a paper entitled ‘ An Inheritance for 
the Waifs,’ which was an ingenious appeal 
to the National Congress to tax heavily, by 
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a progressive ratio, the succession of estates 
exceeding $1,000,000, for the benefit of waifs 
and strays; or, as the author put it, to make 
the Nation a joint and preferred heir of the 
very rich for the benefit of the destitute 
orphans—a sort of poetic or divine retribu- 
tion. Attention was called to the fact that 
evasion would be resorted to by giving, in- 
stead of bequeathing, the excess property, 
which, the author contended, could be 
thwarted, as by the French law, by taxing 
such gifts. No one called attention to the fact 
that aside from general objections of policy 
and the discrimination against millionaires, 
this is not a proper subject of Federal legis- 
lation, unless the District of Columbia be a 
trifling exception. Its jurisdiction qualifies 
that population as a proper seed-plat for 
experimental legislation, but otherwise all 
such matters are domestic, appertaining to 
each State of the United States for its sep- 
arate trial. 

Of similar purport was the argument of 
James 8S. Skilton, a practicing attorney at law 
in New York, advocating the incorporation 
of a ‘Sociological Institution,’ for which a Bill 
(H. R. 8,192) has been introduced in Con- 
gress. The headquarters of this proposed 


Association are to be in Washington, D. C., 


and its first Board of Managers comprised 
of the heads of the principal political de- 
partments. It is modelled closely upon the 
act incorporating the Smithsonian, with 
this notable difference that in the latter 
case there was already in the Treasury a 
handsome bequest of money, with specific 
recommendation of the donor (and with 
nobody’s dissent) that it should be used to 
promote the diffusion ofsound learning. No 
definition of its aims and purposes is given 
beyond the capacity to receive gifts of 
money and to loan the same to the public 
Treasury at four per cent., unless it be 
found in the words ‘for the increase and 
diffusion of sociological science among 
men.’ Something is said later about ‘the 
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duties of librarian and of keeper of the 
sociological exhibits and material of the 
Institution.’ This raises the very pertinent 
question : what is sociology, and what is in- 
cluded or excluded in the term? Whether 
this new term which it is thus attempted to 
christen and fasten upon the National stat- 
utes is likely to stick, and in what sense, 
or whether it is likely to be restricted in fu- 
ture use to merely human social forces, are 
questions which will be raised among phi- 
losophers, legislators and reformers. The 
endorsement of the American Association 
is sought for the Bill and will come up for 
action of the Council at the next regular 
meeting. Perhaps the long argument in 
its favor by its author may meanwhile ap- 
pear in Dr. Small’s Journal of Sociology, so. 
that its merits may be more generally 
known. 

Fifteen papers in all were considered, 
having a wide range of topics, as will be 
seen by the following, in addition to those 
specially mentioned above: 

‘Fashion, a Study,’ by 8S. Edward War- 
ren. 
‘The Value of Social Settlement,’ by 
Aaron B. Keeler. 

‘Citizenship, its privileges and duties,’ 
by Stillman F. Kneeland. 

‘Relics of Ancient Barbarism (legal) ,’ by 
Stillman F. Kneeland. 

‘Suicide Legislation,’ 
O'Neill. 

‘Better Distribution of Weather Fore- 
casts,’ by John A. Miller. 

‘Human Reciprocity (Vanishing Neigh- 
borship),’ by Mary J. Eastman. 

Students and teachers of the group of 
subjects included in Social Science and 
Economics are invited to take part in the 
next meeting at Detroit, so as to lend addi- 
tional zest and dignity to this important 
and fascinating field. 

RicHarpD T. CoLBuRN, 
Secretary. 


by W. Lane 


ELIZABETH, N. J. 
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ON THE PENIAL STRUCTURES OF THE 
SAURIA.* 


In the course of preparation of a work 
on the sealed reptiles of North America for 
the Smithsonian Institution it has be- 
come necessary to examine some neglected 
parts of the anatomy.. In the present 
paper I give the results of an investi- 
gation into the structure of the hemi- 
penis of the lizards. Very little attention 
has been given to the subject hitherto, 
and our knowledge up to 18567 is thus 
summarized by Stannius: A duplication or 
bifurcation of each organ is present in 
Lacerta and in Platydactylus guttatus. The 
copulatory organs of the Chamzleonid are 
distinguished by their shortness. In 
various Varanidz which have been investi- 
gated, the internal cavity (external when 
protruded) has transverse concentric folds. 
A fissure interrupts these folds, so that they 
are not complete annuli. The extremity is 
acuminate and expands at the base, form- 
ing a kind of glans. 

In 1870} J. E. Gray describes and figures 
this organ of Varanus heraldicus, giving the 
best illustration that I know of. In 1886 
Wiedersheim§ describes and figures this or- 
gan in Lacerta. Besides these references I 
know of nothing later. 

As was to have been anticipated, I have 
found these organs to correspond with the 
rest of the structure, and to furnish invalu- 
able aids to the determination of affinities 
among the Sauria. Reference to them can- 
not be omitted henceforth in cases where 
the other characters render the question of 
affinity uncertain. 

In the Sauria the male intromittent 
organ or hemipenis presents much variety 
of structure, showing some parallels to the 


* Abstract of a paper read before Sect. F of the 
Amer. Ass. Ady. Sci., Buffalo, August, 1896. 

| Zootomie der Amphibien, p. 266. 

tAnnals Magaz. Nat. Hist., 1870, VII., p. 283. 

¢Lehrbuch der Vergl. Anat. Wirbelth. 
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corresponding part in the snakes. It is, how- 
ever,rarely spinous,as is so generally the case 
in the Ophidia, the only spinous forms be- 
ing, so far as I have examined, the American 
Diploglossinz and genera allied to Cophidas. 

The higher Sauria have the apical parts 
modified, as in the Ophidia, by the presence 
of calyculi. Such are characteristic of the 
Rhiptoglossa and Pachyglossa. The Nyc- 
tisaura possesses the same feature. The 
Diploglossa, Helodermatoidea and Theca- 
glossa have the organ flounced, the flounces 
often pocketed or repand on the margin. 
In the Leptoglossa we have lamin only; 
in the Tiidze mostly transverse, and in the 
Scincidz mostly longtitudinal. In various 
genera terminal papillze are present. The 
organ may be simple, or bifurcate, or merely 
bilobate. _I have not met with the case so 
common in Ophidia, where the sulcus sper- 
maticus is bifurcate and the organ undi- 
vided, 

The structures of the hemipenis have a 
constant systematic value. As in the 
Ophidia, the value differs with the charac- 
ter, but it varies from generic to super- 
family in rank. E. D. Corr. 


CURRENT NOTES ON ANTHROPOLOGY. 
THE ARCH XZOLOGY OF SWITZERLAND. 


A BRIEF and excellent conspectus of the 
archeology of Switzeriand is presented in 
a recently published lecture by Dr. J. 
Heierli, of the University of Zurich. A 
number of important ‘stations’ are named 
and described in the appendix. 

That the upper valley of the Rhine was 
peopled in palzolithic and immediately 
post-glacial times is proved by the extra- 
ordinary discoveries in the Kessler-loch, 
near Thaingen. They include bones of ex- 
tinct animals, weapons and ornaments, and 
drawings of unquestionable antiquity. The 
lake dwellings contribute a rich harvest for 
the following period, the neolithic ; while 
the bronze and later epochs have numerous 
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remains. By these relics it is not difficult to 
trace in this area the gradual but certain 
progress of man from the glacial morning 
of his life down to the present day, without 
a break in his productive activity. 

Dr. Heierli’s address is entitled ‘ Die 
Archzeologischen Funde des Kantons Schaff- 
hausen in ihrer Beziehung zur Urgeschichte 
der Schweiz.’ (Sauerlander, Aarau, pp. 31.) 


THE SVASTIKA SYMBOL, 


Dr. von LuscHan in the Proceedings of 
the Berlin Anthropological Society last 
February described some weights from 
Ashantee, marked with the sign of the svas- 
tika, and also exhibited photographs of a 
woman of the Basundi tribe (East Africa, 
valley of the Kuilu River) who was tattooed 
over her body with a number of figures 
simulating the same symbol. He was not 
able to offer the meaning which in these 
different parts of the continent was attached 
to the sign, nor the native word for it. 

It is quite possible that its occurrence in 
Africa should be referred to influence from 
India, which was exerted repeatedly from 
early times, although the design is a sim- 
ple one and might have arisen spontane- 
ously. 

Dr. Von Luschan refers to its appearance 
in America as rare. The extremely well 
cut copper svastika from the Hopewell 
mound, Ohio, would intimate that it was 
an important and familiar device for some 
purpose. At any rate, it can no longer be 
maintained, as was argued some years ago, 
that it is an essentially ‘Aryan’ symbol. 
It apparently belongs to all races. 


HOTTENTOT LYRICAL POETRY. 


TuHE Hottentots are often quoted as on or 
near the lowest round of the ladder of hu- 
manity. If that is correct it increases our 
respect for the race. Those who have 
studied them closest have in them found 
much to admire. One such trait is their 
regard for women. The missionary Hahn 
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tells us that the most sacred oath a man can 
take is to swear by his eldest sister! So 
great is his veneration for her that he never 
addresses her first. 

In a recent number of ‘ Globus,’ Dr. Ja- 
cobowski collects from various sources some 
specimens of the lyrical poetry of the tribe. 
It is of a much higher grade, both in senti- 
ment and expression, than we could have 
expected from the cultural condition of the 
people. One poem reads : 

‘My lioness! Dost thou fear that I will 
charm thee with magic arts? Soft is thy 
hand which milkest the cow. Bite me (i. ¢., 
kiss me). Pour me the milk, my lioness, 
thou daughter of a chieftain.”’ 

Other songs of love are chanted alter- 
nately by men and women. Some express 
hate and the desire for revenge, others 
jealousy and defiance, approaching the 
‘nith songs’ of the Eskimos. This inter- 
esting study reveals anew how profoundly 
the poetic facuity is rooted in the nature of 
man as one of his earliest and most univer- 


sal modes of expression. 
D. G. Brinton. 


UNIVERSITY OF PENNSYLVANIA. 


CURRENT NOTES ON METEOROLOGY. 
COLONIZATION BY EUROPEANS IN THE TROPICS. 


Ir is at present the almost universal opin- 
ion among those who have studied the re- 
lations of climate and man that complete 
acclimatization of Europeans in the tropics 
is impossible, and that therefore true colo- 
nization by the white race in the tropics is 
alsoimpossible. In this connection Arthur 
Silva White, in an article on ‘ British Unity’ 
in the Scottish Geographical Magazine for Au- 
gust, speaking of tropical countries, says 
that northern Europeans cannot establish 
permanent homes in climates so dissimilar 
to their own. Permanent bomes have been 
established by Europeans in the West In- 
dies, but their descendants have undergone 
inevitable deterioration by partial assimi- 
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lation with local elements, and India, 
although Europeans have been able to 
live there for prolonged periods, is not 
a colony of settlement, but a depen- 
dency. In accordance with this view 
of permanent settlement and colonization 
of Europeans in some countries, and of their 
non-acclimatization and of their being un- 
able to live permanently in other countries, 
the author divides British colonies into two 
groups: Colonies of Settlement and Tropi- 
cal Dependencies. Under the first are in- 
cluded Canada, Australia, and, to a modified 
extent, Cape Colony and Natal, all of which, 
except the northern part of Australia, lie in 
the Temperate Zones. Under Tropical 
Dependencies are included India, all Crown 
Colonies, Protectorates, and the numerous 
commercial settlements, islands, naval and 
coaling stations lying within the tropics. 
In the latter group Europeans form a mere 
fraction of the population, but owing to 
their superior attainments and resources, 
they act as rulers and overseers. The na- 
tive population is necessarily servile, be- 
cause the European colonist cannot perform 
hard labor out of doors in tropical climates, 
and as long as this large servile native pop- 
ulation exists, a high civilization and politi- 
cal independence are out of the question. 
This whole subject of acclimatization and 
of colonization is of very great importance 
at the present day, when Great Britain, 
Germany, France and Italy are so actively 
extending their possessions in Africa. In 
many of these newly acquired territories 
true colonization by Europeans is and al- 
ways will be impossible. 


CHANGES OF TEMPERATURE DURING THE 
RECENT SOLAR ECLIPSE. 


Nature has recently published two com- 
munications on the changes of air tempera- 
ture during the solar eclipse of August 9th. 
One set of observations, made by H. R. 
Mill at Vadsé, is thus summarized: Speak- 
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ing roughly, the eclipse began at 4, was 
total at 5, and was over by 6 o’clock. At 
4:18 the temperature was 44.0° F.; at 4:23 
it was 43.5°; at 4:28 and 4:33, 43.2°. From 
4:35 to 4:43 the sun was shining brightly 
and the temperature rose to 43.3°; at 4:53 
and 4:59, glimpses of the sun were caught 
before and after totality. The temperature 
from 4:48 to 4:58 was steady at 43.0°; and 
at 5 it had dropped to 42.1°; from 5:3 to 
5:13 it stood at 42.3°. By 5:33 it had risen 
to 43.8°, and at 5:48, when the observations 
ceased, to 45.0°. The thermometer hung 
from the tripod of a 3-inch telescope, the 
bulb being about 18 inches from the ground. 
No special precautions were taken to shield 
it from the sun’s rays, but, owing to the 
cloudiness, none were necessary. 

The second set of observations was made 
by H. W. Blake, also at Vadsé, and both 
asun and shade thermometer were used. 
The fall of the former, which was fully 
shaded by cloud, was, from 4:10 to just 
after totality, 2°, and its recovery from that 
point to 5:56, last contact, was 3.6°. The 
shade thermometer showed greater vari- 
ations, viz., a fall of 3.35°, and a subse- 
quent rise of 5.6° at 5:50. 

Itis to be hoped that other meteorologi- 
cal data may have been collected by the 
various expeditions sent out to observe the 
eclipse. The variations of pressure, the 
changes in wind direction and the deposi- 
tion of dew are interesting facts, already 
observed in previous eclipses, and further 
data in regard to them would be valuable. 


INDIAN METEOROLOGICAL PUBLICATIONS, 


Amona the recent publications of the Me- 
teorological Department of India are Parts 
IV. to VII., inclusive, of Vol. IX. of the 
Indian Meteorological Memoirs. These vol- 
umes contain discussions of the hourly ob- 
servations made respectively at Nagpur and 
Poona; Belgaum and Bellary; Trichin- 
opoly, and Rangoon and Aden. They were 
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prepared by John Eliot, F. R. S., Meteoro- 
logical Reporter to the Government of India. 


AUSTRALIAN WEATHER, 


MENTION was recently made in these 
Notes of a little volume entitled Australian 
Weather, containing three essays of consid- 
erable importance on matters connected 
with Australian meteorology. We have 
since been informed that the book can be 
purchased of G. Robertson & Co., George 
street, Sydney, N.S. W., for 2s. 6d. Me- 
teorologists are certainly under a debt of 
gratitude to Hon. Ralph Abercromby, un- 
der whose auspices and at whose expense 
the book was published. Mr. Abercromby, 
though now incapacitated for active work 
by reason of poor health, still keeps up his 
interest in meteorology by providing means 
for others to do the work he is ‘no longer 
able to accomplish. 


NOTES. 


Amonc other publications are the follow- 
ing: 

O. Perrerson: Ueber die Beziehungen 
zwischen hydrographischen und meteorologischen 
Phinomenen. Met. Zeitschr., August 1896, 
285-321. An important paper, containing 
much of interest on the temperature and 
other conditions of the ocean surface in 
their relations to meteorological phenomena. 


J. L. The Climate of Texas and the 
Cultivation of the Apple. Reprinted from the 
Galveston Daily News, August 22, 1896. 
8vo. Pp. 7. The author concludes: ‘‘ There 
appears nothing in the climate of the 
greater portion of Texas to prevent suc- 
cessful apple culture except that irrigation 
will be necessary.” 

H. F. Temperatures Injurious 
to Food Products in Storage and during Trans- 
portation, and Methods of Protection from the 
Same. Prepared under the direction of the 
Chief of the Weather Bureau, Weather 
Bureau Bull. No. 13, 8vo., pp. 20. This is 


[N. 8. Vou. IV. No. 94, 


a revised and enlarged edition of a publica- 

tion bearing the same title and originally 

issued as a circular of the Weather Bureau. 
R. DeC. Warp. 


HARVARD UNIVERSITY. 


ASTRONOMICAL NOTES. 

Amone recent American publications we 
notice Vol. LX. from the Washburn Obser- 
vatory. It contains Prof. Comstock’s in- 
vestigation of the constants of aberration 
and refraction by means of a modification 
of M. Loewy’s method. This consists in 
measuring with a micrometer the distances 
of stars which are about 120° apart on the 
sky. In order to bring the images of such 
distant stars simultaneously into the field 
of view of the telescope, a prism is placed 
outside of the object glass. From the vari- 
ation of the distances throughout the year 
it is possible to deduce a value of the aber- 
ration which should be independent of any 
assumed star places. In order to make the 
refraction constant likewise independent of 
assumed star places, Prof. Comstock has 
employed sets of pairs of stars so situated 
that it was possible to take advantage of 
the fact that the sum of the successive dif- 
ferences of right ascension of any series 
of stars will be exactly 360°, provided the 
series begins and ends with the same star. 

It is to be regretted that we have not 
space to devote to Prof. Comstock’s work 
an extended review. Very high praise is 
due, however, to the skill and care with 
which the whole very large piece of work 
has been accomplished. It is a _praise- 
worthy thing to turn out a large series of 
observations well made and reduced, with 
instrumental methods and with methods of 
reduction which have been well settled by 
the experience of successive generations of 
astronomers. But it is a very different 
thing to take up a new method of observ- 
ing with a new form of instrument, and to 
carry out successfully an investigation of 
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one of the fundamental constants of as- 
tronomy. While therefore we give to the 
present research very high praise, we do 
not doubt that Prof. Comstock himself 
would make not a few changes, if he had 
the work to do over again. 

Among the things which might perhaps 
with justice be subjected to criticism is the 
insufficient manner in which the ther- 
mometers and the determination of the 
temperature of the air have been treated. 
This is, of course, a matter of vital impor- 
tance when the constant of refraction is to 
be determined. Yet the thermometers 
from whose indications the refractions were 
computed were simply compared with a 
standard thermometer for the determina- 
tion of their division errors, as well as their 
other errors. The standard thermometer 
itself was examined at the Signal Office in 
Washington, but no details are given as to 
the method used in the examination. Ina 
research involving the fundamental astrono- 
mical constants all such details should be 
published. As a matter of fact, Prof. Com- 
stock should have used only standard ther- 
mometers, and he should have determined 
their division errors and their fundamental 
points himself. He makes no statement as 
to his method of comparing his thermome- 
ters with the standard, and this very im- 
portant omission leaves us entirely in the 
dark as to the possible uncertainty of the 
temperature determinations. 

Another rather unusual thing is the 
manner in which Mr. Flint’s observations 
have been treated. All of these observa- 
tions which differed more than 1” from the 
mean of Mr. Comstock’s own observations 
were rejected, and the others were given 
half weight. This was done because it ap- 
peared ‘from an inspection of his (Mr. 
Flint’s) individual results that they are 
peculiarly subject to large accidental er- 
rors.’ It would probably have been better 
to have rejected all Mr. Flint’s observa- 
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tions, especially as their number was not 
very large in comparison with Mr. Com- 
stock’s. The retaining of these observa- 
tions will probably diminish somewhat the 
confidence felt by astronomers in the result 
of the research regarded as a fundamental 
constant. Yet they have probably had but 
very little effect on the final values obtained 
for the refraction and aberration, in view of 
the unusual method of weighting used. 


THe Astronomische Gesellschaft has just 
published the eleventh part of its great star 
catalogue. It gives the positions of 9,789 
stars in the zone from 15° to 20° North de- 
clination, observed at Berlin by Prof. 
Auwers. This brings the total number of 
stars in those parts of the Gesellschaft cat- 
alogue already published up to 72,951. The 
published zones now cover all the sky be- 
tween the equator and 80° North declina- 
tion, with the exception of the zones 5° to 
15°, 25° to 40°, and 70° to 80°. The Cam- 
bridge (England) zone, 25° to 30°, is an- 
nounced as in press, so that its publication 
may be expected during 1897. 

WE note the appearance of the 1896 
volume of the Anuario publicado pelo Obser- 
vatorio do Rio de Janeiro, and of the 1890 
volume of the. Washington Observations. 
The latter contains as an appendix the new 
catalogue of stars derived from the zone 
observations made at Santiago de Chile by 
the U. 8. Naval Astronomical Expedition 
under Lieut. J. M. Gilliss, in the years 
1849 to 1852. The catalogue gives the 
place of 16,748 southern stars. 

Tue Cape of Good Hope Meridian Obser- 
vations for the years 1888 to 1891 have also 
appeared, as well as the volume of Green- 
wich Observations for 1893. H. J. 


SCIENTIFIC NOTES AND NEWS. 


FIELD WORK OF THE GEOLOGICAL SURVEY. 


THE field work of the United States Geo- 
logical Survey is still going actively on in all 
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directions. There are about 30 geologic and 
paleontologic parties in the field, a large force 
of topographic surveyors and a large force en- 
gaged in the several branches of hydrographic 
work. The scope of the work of stream gaug- 
ing and investigating the subject of under- 
ground currents and artesian wells has been 
materially extended this year. 


THE Director spent several weeks studying 
the Cambrian rocks and faunas of southwestern 


Nevada, and at last reports was in the desert 


region in Inyo county, Cal. He will not return 
to Washington before November Ist. In his 
absence Col. H. C. Rizer, the Chief Clerk, is 
the executive head of the Survey. 


Mr. R. T. HILL, who went to Indian Ter- 
ritory to continue his studies of the geology 
of the region, was soon forced to discontinue 
by a severe attack of malarial fever. His 
condition was for sometime a precarious one, 
but he is now onthe road to recovery. The 
topographic force in Indian Territory suffered 
a great deal from malarial fever in August and 
September. 


POPULAR INSTRUCTION IN NATURAL HISTORY. 


ACCORDING to the London Times an experi- 
ment has been undertaken in London which 
might with advantage be tried in America. 
The Library Commissioners of the public lib- 
rary of St. George’s, Hanover Square, London, 
have set apart a large room for the study of 
natural history on a plan presenting several 
novel features. The essential point is the 
combination of a complete library with a mu- 
seum so arranged as to be self-explanatory. 
The two are the proper complements of each 
other, and together form a thorough introduc- 
tion to natural history, or gradus ad naturam, 
as it may be called, the like of which has never 
yet been offered to the public. Both the books 


and the specimens are an anonymous gift, and. 


they represent the labors of a lifetime. 

The collection is so arranged and classified 
as to give the elementary student an intelligent 
grasp of the whole domain of natural history 
or of any section of it. The general idea is to 
lead on from one thing to another. A few 
choice cases are placed on the landing outside 
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the room to attract the attention of the casual 
visitor, and a plan of the collection meets his 
eye before entering. Inside he finds himself 
confronted by a general scheme of the whole 
subject, equally clear, simple and comprehen- 
sive. It strikes the keynote of the collector’s 
purpose, which is to ‘start with the foundation 
of a systematic classification,’ and it enumer- 
ates with illustrations ‘the 25 classes of the ani- 
mal world.’ <A few quotations from this 
scheme will exemplify the method adopted. 
The 25 classes are grouped in five divisions, 
and the first of these is described as follows : 

Division I. (the backboned animals) contains 
Classes 1 to 5—namely: (1) mammals; (2) birds; (3) 
reptiles ; (4) amphibians; (5) fishes. They are all 
alike, because they have: (a) an inside framework of 
bone ; (b) a long backbone ; (c) a spinal cord ; (d) 
four limbs; (e) red blood; and they are called 
BACKBONED ANIMALS (vertebrata. ) 

Each class is further described in a parallel 
column and illustrated by a specimen. Thus, 
Class 1 is illustrated by a dormouse, with the 
following description : 

This dormouse and similar backboned animals 
feed their young with milk, are covered with hairs, 
prickles or spines; their four limbs end in feet, 
hands, scrapers or paddles ; they have a four-cham- 
bered heart and warm blood; they breath with lungs, 
and (as they feed their young with milk) they form 
Class 1, MAMMALS (mamma, a teat). 


THE U. 8S. COAST-LINE BATTLE-SHIP ‘ OREGON.’ 


THE Journal of the American Society of Naval 
Engineers, in the issue of August, 1896, con- 
tains an article of great value and interest, by 
Mr. Leo D. Morgan, on the Contract-Trial of 
the ‘ Oregon.’ 

This is a sister ship to the ‘Indiana’ and 
the ‘Massachusetts,’ a twin-screw, armored 
coast-line battle-ship, displacing 10,250 tons at 
24 feet draught, and was built by the Union Iron 
Works of San Francisco, at a cost of $3,180,000 
plus $43,000 for changes in construction while 
under contract. The contract-trial of this great 
iron-clad took place in May last, and the re- 
corded and officially accepted speed was re- 
ported as 16.79 knots. The guaranteed speed 
was 15 knots, and the contractors won a bonus 
of $175,000 on the excess above that figure. 
Had the speed fallen below the guarantee, they 
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would have forfeited the same figures—$25,000 
for each quarter knot variation from the con- 
tract. The speed attained exceeded that reached 
by either of the sister ships. The armor of the 
‘Oregon’ is of nickel-steel, 18 to 8 inches 
thick on the sides, amidships, tapering from its 
upper to its lower edge. The casemate armor 
is 4 inches thick, backed by plates 2} inches 
thick. The turrets are covered by armor of 
from three and four inches thickness over the 
smaller guns up to 15 and 17 inches over the 
13-inch rifles. 

The battery is made up of four 13-inch B. L. 
rifles, eight 8-inch, and four 6-inch guns, with 
a quantity of ‘rapid-fire’ and ‘machine’ guns. 

The engines are two triple-expansion, inver- 
ted, direct-acting machines, placed side by side 
in compartments fitted with water-tight doors. 
Their plan is that usual, in the main, in naval 
machinery, and they are made exceptionally 
light and strong by the employment of steel in 
frames and running parts wherever prac- 
ticable. Each engine has three cylinders of 
343, 48 and 75 inches diameter, respectively, 
and a piston-stroke of 42 inches. The ratios of 
cylinder areas are 1,957 and 2,455, or a total 
ratio of high to low of 2,697. The clearances 
are from 14 to above 15 per cent. The screws 
are of 15 feet diameter and 16 feet mean pitch. 
They are of the Griffith form, 3-bladed, and in- 
creasing in pitch fore and aft. The cooling 
surface of the condensers is 6,352.5 square feet, 
in each engine; the boilers have a total of 
16,832 square feet of heating surface, one-third 
more than the total cooling surface of the con- 
densers. The grate-surface is of 552 square 
feet area, and the ratio of H. 8. to G. S. is 30.5 
tol. A forced draught is employed at full 
speed. Three electric light and power ‘ plants’ 
are installed—24-kilo-watt, G. E., machines, 
making 400 revolutions a minute and genera- 
ting an output of 300 amperes at 80 volts. They 
are driven, each, by a vertical, compound en- 
gine, 8} and 13 inches diameter, by 8 inches 
stroke. Six hundred and six lights are dis- 
tributed about the ship, and four 25,000 candle- 
power search-lights are mounted on the pilot 
house and bridge. They take an 80-ampere 
current at 50 volts. The contractor’s engine- 
room force was one chief engineer, in charge, 
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one in the fire rooms, four engineers in the en- 
gine and fire rooms, 16 oilers, 16 machinists, 4 
storekeepers, and 4 wipers in the-engine room; 
37 firemen, 37 coal passers, 8 water tenders, in 
the fire rooms ; 16 oilers and 11 machinists and 
4 helpers, on the deck and in the smaller en- 
gine rooms—a total of 161 men. The steam 
pressure on the trial was continuously 163 
pounds per square inch by gauge. The engines 
made 128 revolutions per minute, and de- 
veloped 10,890 I. H. P. total. 

The coal consumption amounted to 2,123 
pounds per I. H. P., 38.3 per square foot of 
grate, and 1.22 per square foot of heating sur- 
face; while the cooling surface of the con- 
densers had a ratio of 1.22 per I. H. P., and 
the boiler heating surface 1,745 per I. H. P. 

This is a good example of the best work of 
modern naval establishments, and illustrates 
well the ability of the construction and en- 
gineer’s bureau of our own navy department. 
The ship combines speed and offensive and de- 
fensive power in a degree which excites the 
wonder and admiration of even those who are 
most familiar with the advances made in recent 
years in the arts of naval construction and steam 
engineering. R. H. T. 


GENERAL. 


A STATUE to Pasteur has been unveiled at 
Alais, in the center of the French silkworm dis- 
trict. 

AT the opening of the Versammlung Deutsche 
Naturforscher und Aertzte, at Frankfurt, on Sep- 
tember 21st, there was laid the foundation stone 
of a monument to von Sémmering, the eminent 
physiologist and anatomist, who died in 1830. 


Nature states the monument to Lobachevsky, 
erected at Kazan, in a square which bears the 
name of the great geometer, was unveiled on 
September 13th, in the presence of the Bishop 
of Kazan, the Governor of the province, the 
University, the local Physical and Mathemati- 
cal Society, and a great number of sympathizers. 
The Mayor of Kazan madea statement as to the 
funds raised for the erection of the monument. 
Prof. Suvoroff referred to the scientific work of 
Lobachevsky in mathematics and physics, and 
Prof. Vasilieff spoke of the great geometer as 
one whose life was worthy of emulation, and as 
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an energetic worker for spreading scientific 
knowledge. In the evening the Physical and 
Mathematical Society held a special commem- 
oration meeting before a distinguished gather- 
ing of visitors of both sexes. 


THE following is an official list of men of sci- 
ence who are expected to attend as delegates 
the sesquicentennial celebration of Princeton 


College : 


Henri Moissan, Member of the French Academy of 
Sciences and professor of chemistry in the University 
of Paris. 

Felix Klein, professor of mathematics in the Uni- 
versity of Gottingen. 

Joseph John Thomson, Cavendish professor of Nat- 
ural philosophy in the University of Cambridge. 

A. A. W. Hubrecht, professor of zoology in the 
University of Utrecht, Holland. 

Edward Baynall Poulton, Hope professor of zoology 
in the University of Oxford. E 

Wilhelm Dérpfeld, First Secretary of the German 
Archeological Institute, Athens, Greece. 

Sir J. William Dawson, emeritus professor of ge- 
ology in McGill University, Montreal, Canada. 

J. Willard Gibbs, professor of mathematical physics 
in Yale University. 

George Lincoln Goodale, Fisher professor of Nat- 
ural History and director of the Botanic Garden in 
Harvard University. 

George William Hill, President of the American 
Mathematical Society. 

Herman von Hilprecht, Curator of the Babylonian 
antiquities in the University of Pennsylvania. 

8. P. Langley, Secretary of the Smithsonian Insti- 
tution. 

Joseph LeConte, President of the American Geo- 
logical Society and professor of geology and natural 
history in the University of California. 

Johfi W. Mallet, professor of chemistry in the 
University of Virginia. 

Dr. Silas Weir Mitchell, Philadelphia. 

Simon Newcomb, editor of the Nautical Almanac 
and professor in Johns Hopkins University. 

Henry A. Rowland, professor of chemistry and di- 
rector of the physical laboratory in Johns Hopkins 
University. 

MEMBERs of the Biological Section of the New 
York Academy of Science have subscribed $250 
to the Huxley Memorial Fund. 


THE Council of the New York Academy have 
extended an invitation to Prof. Henri Moissan, 
the distinguished French chemist, who represents 
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the University of Paris at the Princeton sesqui- 
centennial, to lecture before the Academy and 
the other scientific societies of New York. 


AT the meeting of the New York Academy 
upon Monday evening, October 5th, the num- 
ber of honorary members was increased to 43 
by the election of Prof. Felix Klein, of Gét- 
tingen ; Prof. J. J. Thompson, of Cambridge, 
and Prof. Henri Moissan, of the University of 
Paris. 

THE Academy of Natural Sciences of Phila- 
delphia has conferred the Hayden Memorial 
Geological award for 1896 on Prof. Giovanni 
Capellini, of the University of Bologna. 


Mr. E. GERRARD, who, for more than fifty 
years, has been an attendant in the British Mu- 
seum, has retired. ; 

WirH the October number Science Progress 
becomes a quarterly, instead of a monthly,-as 
hitherto. The journal, conducted by Mr. 
Henry C. Burdett and edited by Mr. J. Bret- 
land Farmer, with the cooperation of an able 
editorial committee, was founded two and a-half 
years ago, and has maintained a uniformly high 
standard of scientific excellence. 

A NEW medical monthly journal is to be 
started shortly in Edinburgh. The prospectus 
has not yet been issued, but it is understood 
that the journal is to represent and be owned 
by the Scottish medical profession. 

Sir GeorGE M. HuMpuHrRy, professor of sur- 
gery and formerly professor of anatomy at Cam- 
bridge University, died on September 24th. 

THE death is announced of Mrs. Darwin, the 
widow of Charles Darwin. 

“Mr. Henry D. VAN NostRAND, a New York 
business man, died on October 9th. He had 
made contributions to conchology and leaves a 
collection of shells of great value. 

Natural Science states that G. A. Baer, of 
Paris, has gone to Peru to investigate the in- 
sect fauna. 

Dr. R. DEC. WARD, of Harvard University, 
has exhibited in the museum of the University 
a collection of about seventy photographs which 
he has taken to show the damage done by the 
St. Louis tornado, May 27, 1896, with special 
reference to its scientific aspects. 
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Ar Blue Hill Observatory, on October 8th, 
Messrs. Clayton, Ferguson and Sewatland sent 
a series of kites carrying a meteorograph toa 
height of 9,385 feet, more than three miles of 
piano wire being used. The temperature fell 
from 46° at the hill to 20° at an altitude of 
8,750 feet. 

Ir is proposed to organize at the University 
of Pennsylvania a mathematical club. A pre- 
liminary meeting will be held on October 16th, 
at which a paper setting forth the objects of 
such an organization will be read by Dr. E. 8. 
Crawley. 

THE seventh Congress of the Italian Medical 
Society will be held in Rome, beginning October 
20th. The ninth Congress of Italian Alienists 
was held at Florence, beginning October 5th. 


Ir is stated that in the great cyclone which 
passed over Paris on Thursday, September 10th, 
damage to the extent of $15,000 was done at the 
Musée d@’ histoire naturelle. 


THE archeological and paleontological mu- 
seums of the University of Pennsylvania have 
recently received from H. W. Seaton-Karr, 
of England, by exchange, a collection of flint 
implements secured in Somali Land, South 
Africa. 

Ir is announced in Nature that it is proposed 
to establish an International Botanical Station 
at Palermo, under the superintendence of Prof. 
Borzi, who desires the cooperation of botanists 
of all countries. 


Mr. GeorGE F. Becker, of the United 
States Geological Survey, has returned to 
- Washington after an absence of six months in 
South Africa. He visited the diamond mines 
at Kimberley, but spent most of his time near 
Johannesburg, studying the gold deposits. A 
projected trip through the Chartered Com- 
pany’s territory was prevented by the Kaffir 
war. Mr. Becker expects to print some of his 
results during the winter, but probably, in 
England; his data having been collected at the 
expense of English capitalists. 


Ir is stated in the daily papers that the Mt. 
Lowe observatory at Echo Mountain, California, 
has been placed in the hands of a receiver, and 
that Mr. Lewis Swift, the astronomer, will 
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probably remove his telescope and other instru- 
ments to some other point. 

THE Lancet states that the memorial stone of 
the Hope Hospital for Langho!lm was laid on 
the 21st inst., by Miss Hope, of New York. The 
hospital is one of the results of a sum of £100,- 
000 left by the late Mr. Thos. Hope, of New 
York, to Langholm as his native place, the 
capital to be administered by trustees for the 
benefit of the inhabitants. The building is to 
be a very handsome one, and the plans are in 
every respect drawn on a most liberal scale. 
The cost is estimated at £17,000. 


ACCORDING to the New York Sun, Rockall, a 
desolate rock rising only seventy feet above the 


" sea, between Iceland and the Hebrides, is to be 


made an English meteorological station. It 
lies 250 miles from land, the nearest point to it 
being the little island of St. Kilda, 150 miles 
away, and itself nearly a hundred miles from 
the main group of the Hebrides. Rockall is in 
the path of the cyclonic disturbances on the 
Atlantic, and the station there would give 
timely warning of storms approaching the 
British coast. 

WE announced recently the resignation of 
the professor of hygiene in the University of 
Moscow, F. F. Jerisman. It is reported that 
he has been excluded from further service at 
the University by the Ministry of Instruction, 
owing to his liberal views in political matters. 


THE international race for horseless carriages 


from Paris to Marseilles and back, on October 


3d, was won by carriages propelled by Daimler 
motors. The distance of 1,100 miles was covered 
in seventy-two hours. Of the thirty-eight 
carriages that started two were run by steam 
and the others by petroleum. 


ACCORDING to the Progrés médical vaccination 
is carried out in Texas by sending a squad of 
policemen with the physician who cover the 
patient with their revolvers while the operation 
is being performed. The French paper thinks 
that this system has many merits and should 
be adopted in France. We are also informed 


by a French journal, La Nature, that silver has’ 


been transformed into gold in America, not re- 
ferring to the recent action of one of our po- 
litical parties nor even exclusively to the case 


— 
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recently reported in the newspapers, but nam- 
ing two of our most prominent inventors and 
two of our leading men of science among the 
alchemists. 

A BACTERIOLOGICAL laboratory has been es- 
tablished at Angiers, France, with an annual 
appropriation of about $500. 


Pror. H. NEWELL Martin’s ‘The Human 
Body,’ one of the text-books in Henry Holt & 
Co.’s admirable American Science Series, has 
been revised by the author for the seventh edi- 
tion just issued. It is the longer of the three 
courses in the subject, all of which have long 
been accepted by men of science and teachers 


as model text-books. In this edition new mat-, 


ter has been added, especially on the cardiac 
and vascular nerves and on the physiology of 
the brain, and many pages have been rewritten. 
The author’s style is unusually clear, the sub- 
ject-matter is free from both dogmatism and 
indefiniteness, and the book remains the best 
compendium we have covering the anatomy, 
physiology, psychology and hygiene of the 
human body. 


THE rapid development now sure to take 
place in the manufacture and use of auto-mobile 
carriages has been long delayed. As early as 
1834 the British Parliament appointed a select 
committee to ‘‘ enquire into and report upon 
the tolls and prospects of land carriages by 
means of wheeled vehicles propelled by steam 
or gas on common roads.’’ According to Power 
and Transmission, the report of the committee 
may be summarized as follows: 1. ‘‘ That car- 
riages can be propelled by steam on common 
roads, and at an average of ten miles an hour. 
2. That at this rate they have conveyed up- 
wards of fourteen passengers. 3. That their 
weight, including engine, fuel, water and at- 
tendants, may be under three tons. 4. That 
they can ascend and descend hills of consider- 
able inclination with facility and ease. 5. 
That they are perfectly safe for passengers. 6. 
That they are not (or need not be if properly 
constructed) nuisances to the public. 7. That 
they will become a speedier and cheaper mode 
of conveyance than carriages drawn by horses. 
8. That, as they admitted of greater breadth 
of tire than other carriages, and as the roads 
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are not acted upon so injuriously as by the 
feet of horses in common draught, such carri- 
ages will cause less wear of roads than coaches 
drawn by horses. 9. That rates of toll have 
been imposed on steam carriages which would 
prohibit their being used on several lines of 
road were such ‘charges permitted to remain 
unaltered.’’ 


WE have already called attention to the me- 
morial to the late Dr. D. Hack Tuke, which 
will probably take the form of a library in con- 
nection with the British Medico-psychological 
Association, to which Dr. Tuke’s library has al- 
ready been given. An American committee 
has been formed and subscriptions for the me- 
morial may be sent to Dr. Charles W. Pilgrim, 
Poughkeepsie, N. Y.; Dr. Charles G. Hill, 317 
North Charles Street, Baltimore, Md., or Dr. 
Frank C. Hoyt, Clarinda, Ia. 


THE Lancet states that, in the Berliner Klin- 
ische Wochenschrift of August 31st, a paper is 
published by Dr. C. Kaiserling, describing a 
process for preserving tissues which he has 
introduced, and with very encouraging re- 
sults. The organ to be preserved is first 
placed in a solution of the following compo- 
sition ; Formalin, 750 c. cm.; distilled water, 
1,000 c. cm.; nitrate of potash, 10 grammes ; 
acetate of potash, 30 grammes. The organ 
is disposed in such a position as to preserve 
its form as far as possible, and the fluid should 
be large in proportion to the size of the speci- 
men. This solution does not abstract any 
color, but remains quite clear, and can be used 
for a large number of specimens. An immer- 
sion of twenty-four hours in the fluid is sufficient 
for any tissue, but double this period will not 
do any harm. The organ is then allowed to lie 
for twelve hours in 80 per cent. alcohol and 
then for two hours in 95 per cent., and is subse- 
quently preserved in equal parts of water and 
glycerine, with the addition of thirty parts of 
acetate of potash. Very delicate tissues, such 
as intestine, are best kept in equal quantities of 
glycerine and water after the addition of abso- 
lute alcohol in the proportion of one part of al- 
cohol to ten of the mixture. By this method 
Dr. Kaiserling has succeeded in retaining the 
natural color of blood and the transparency of 
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nearly all organs. The substance of the brain 
is particularly well preserved, areas of soften- 
ing, hemorrhages, and pus in the pia mater be- 
ing very well demonstrated. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Tue fourth annual report of President Schur- 
man, of Cornell University, has been presented 
to the trustees at an early date. The report 
extends to 79 pages with appendices of about 
the same length and gives a full account of the 
recent progress and present condition of the 
University. We have already noted the new 
appointments and other enlargements such as 
the establishment of the State Veterinary Col- 
lege. The total number of students in the 
university last year was 1,702. The absolute 
and relative increase in those taking scientific 
courses is shown to be as follows: 

1891-92 1892-93 1893-94 1894-95 1895-96 
142 141 138 133 146 
Philosophy.100 110 121 136 153 
Science ..:... 82 89 89 115 144 
Letters. ...... 94 82 85 65 50 

There has, however, been a decrease in the 
number of students attending the technical 
courses, owing to the fact that the require- 
ments for admission were advanced in 1894. 


In view of the destruction of the main build- 
ing of Mt. Holyoke College by fire, the trustees 
are considering the removal of the College from 
South Hadley. Springfield and Worcester have 
been mentioned as possible locations for the 
College. 

THE councils of University College and King’s 
College, London, have inaugurated a series of 
lectures and demonstrations of university char- 
acter for the benefit of students unable to at- 
tend in the day time. The program for the 
present session includes courses on mechanical 
engineering, on electrical engineering and on 
practical chemistry by the professors at Univer- 
sity College, and courses on civil engineering, 
on architecture, on experimental and practical 
physics and on pure mathematics by the pro- 
fessors at King’s College. 


THE Woman’s College of Baltimore has re- 
cently received, as a gift from the Rev. George 
C. Stull, of Butte, Montana, a collection of 
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about 200 Montana ores and minerals. The 
specimens are carefully determined, labeled and 
catalogued, and are accompanied by chemical 
analysis. Gold, silver, copper and antimony 
are well represented, and the whole: collection 
makes a nearly complete series of the ores and 
useful minerals from Montana. 


THE Enoch Pratt Free Library, of Baltimore, 
has just completed the building of its sixth 
branch library. It is situated near the Wom- 
an’s College, and will be largely used by the 
students. The librarian, Dr. Steiner, has re- 
quested lists of desired books from the professors 
of the College. Lists of scientific books have 
been sent by Dr. Metcalf and Miss Bunting, of 
the biological department. 


BisHop J. J. KEANE, rector of the Catholic 
University of America, in Washington, has re- 
signed at the request of Pope Leo XIII. 


WILLIAM 8. EICHELBERGER, Pu. D., for the 
past four years instructor in mathematics and 
astronomy at Wesleyan University, has re- 
signed, to accept a position in the Nautical Al- 
manac Office in the Naval Department at 
Washington, D. C. 


At the New York University Dr. T. W. Ed- 
mondson has béen appointed associate professor 
of physics, and Mr. J. H. MacCracken instructor 
in philosophy. Prof. W. M. Warren has been 
promoted to a full professorship of philosophy 
in Boston University. At Williams College 
Dr. H. M. Knower has been appointed instruc- 
tor in biology and Mr. J. R. Congdon assistant. 
in physics. 


DISCUSSION AND CORRESPONDENCE. 
THE GEOLOGY OF BLOCK ISLAND. 


AN article with the above title by Prof. O. C. 
Marsh, in the American Journal of Science for 
October, 1896 (pp. 295-298), is chiefly remarka- 
ble for the manner in which the work of previ- 
ous observers is ignored and the ingenuous way 
in which well-known facts are stated as if they 
were original discoveries by the author. The 
structure of the Island was described by both 
Upham* and Merrill,} and the parallelism be- 


* Am, Journ. Sei., xviii. (1879), p. 92. 
t Trans. N. Y. Acad. Sci., xv. (1895), pp. 16-19. 
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tween the Block Island strata and those of Long 
Island and the islands to the eastward was 
commented upon by them and by others. If 
the article in question went no further than this 
it would attract but little attention. The con- 
clusions which the author draws, however, are 
so startling that they require the earnest con- 
sideration of everyone who has ever had any 
experience in the geology of the region. 

For example: ‘‘The well-known clay deposits 
of Long Island I have not carefully examined 
in place. There is much in the published descrip- 
tion of them, however, to indicate that they may 
represent some of the same Jurassic beds.’’ 

Inasmuch as the present writer thought that 
the Cretaceous age of the clays at Glen Cove, 
Northport, etc., had been thoroughly proven 
and the Tertiary age of others had at least been 
satisfactorily indicated,* the above surmise is 
highly interesting and any proofs of their Ju- 
rassic age are anxiously awaited. 

Again, ‘‘The clay bluffs at Gay Head, in Mar- 
tha’s Vineyard have many characteristics of 
the same series, but the presence of Cetacean 
remains in one portion of them indicates that this 
is Tertiary. There are, however, some reasons 
for supposing that the most of the clays are 
much older, and I believe that they contain repre- 
sentatives of the same great Jurassic formation.”’ 

As these deposits have been amply proven, 
by David White,+ Merrill, { Shaler, 2 and the 
writer, || to consist of Cretaceous and later strata, 
the expression of a mere belief in regard to 
their Jurassic age seems somewhat superfluous. 

In a postscript the author says that since his 
article was in print he has visited Long Island 
and Martha’s Vineyard, and states: ‘‘On Mar- 
tha’s Vineyard I found that the great series of 
variegated clays forming Gay Head, and gener- 


* Trans. N. Y. Acad. Sci., xii. (1893), pp. 222-337; 
ibid. xiii. (1894), pp. 122-129. Bull. Torr. Bot.Club, 
xxi. (1894), pp. 49-65. Trans. N. Y. Acad. Sci., xv. 
(1895), pp. 3-10. 

t Am. Journ, Sci,, xxxix. (1890), pp. 93-101; Bull. 
Geol. Soc. Am., i. (1890), pp. 554, 555. 

t Trans. N. Y. Acad. Sei., iv. (1885), pp. 78, 79. 

2 Bull. Mus. Comp. Zool., xvi., No. 5 (1889), pp. 
89-97. 

|| Trans. N. Y. Acad. Sei., xiii. (1893), pp. 8-22; 
Bull. Geol. Soc. Am., vii. (1895), pp. 12-14. 
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ally regarded as Tertiary, are certainly Mesozoic, 
and all apparently Jurassic.”’ 

In view of what has already been proven, the 
above statement is the most surprising of all, 
and as he concludes with the promise, ‘‘ I hope 
soon to discuss this subject more fully else- 
where,’’ the appearance of the discussion is 
looked for with great interest. 

[The italics in the text are mine. A. H.] 

ARTHUR HOLLICK. 


DEPARTMENT OF GEOLOGY, 
COLUMBIA UNIVERSITY. 


THE CURVE-TRACING TOP. 


In reply to Mr. C. B. Warring’s suggestion 
of smoked surfaces, I would say that two of my 
students have for some time been engaged in 
computing the moment of inertia of the top from 
its mass, the radius of the point, the dip, the 
instantaneous period of precession and the dif- 
ference of the cardinal radii of curvature of the 
curves drawn very nearly the maximum dis- 
tance between two consecutive spires.- They 
have tried lampblacked surfaces, but have given 
them up because the substance is apt to flake 
off at sharp angles and the curves are not satis- 
factory. Mr. Warring’s own design bears this 
out. Moreover, Mr. Warring seems to have 
missed the point of my article. I value the 
result in proportion to the simplicity of the 
means employed. To use lampblack and var- 
nish is to go much out of one’s way. 

C. BARUS. 
BROWN UNIVERSITY, PROVIDENCE, R. I. 


NEW APPLES. 


To THE EDITOR OF SCIENCE: As a contribu- 
tion to your freak apple discussion in your issue 
of September 4th, where the phenomenon is de- 
scribed as a pollen phenomenon, and continued 
in your issue of October 2d, I send the following 
cutting from John Lewis Child’s Fall Catalogue 
of 1896 : 

“* Two-Faced—We never brought out a more unique 
novelty than this. It originated in Cayuga county, 
N. Y., and the original tree has been known for many 
years, but this is the first time it has ever been 
propagated and put upon the market. The tree bears 
an apple which is in size and shape similiar to the 
Tallman Sweet ; its peculiarity being that every fruit 
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is divided. One-half is sour, like a Greening, and 
the other half is sweet, like the Tallman. This is one 
of the most peculiar freaks which has ever been ob- 
served in vegetation. Its oddity, as well as its fine 
bearing qualities, and the excellent quality of the 
fruit, both the sweet and sour portion, will make it 
immensely popular.”’ 

I also send for your examination a Dahlia 
stem bearing two flowers of different colors. 

E. LEwis STURTEVANT. 
SouTH FRAMINGHAM, MAss., October 6, 1896. 


[The one Dahlia is light pink, becoming 
darker towards the center, the other dark 
maroon with a few pink petals near the center. 
Ep. 


THE LIMITS OF SCIENCE. 


PRESIDENT MEEs, in his address before Sec- 
tion B (Physics) of the American Association for 
the Advancement of Science (printed in the last 
number of this JOURNAL) states that the prog- 
ress of science ‘‘ may be expressed by a curve 
approaching truth asymptotically, probably 
never in human experience approaching to its 
complete knowlege. So long as investigators 
find that they are working upon the steep part 
of the curve where it approaches truth rapidly, 
there is no lack of interest; this, however, 
seems to die out quickly when much labor and 
great patience are required to extend experi- 
mentally the curve now more slowly approach- 
ing complete knowledge, or straighten out some 
of its irregularities.’’ 

I should myself regard the progress of science 
from a very different point of view. Knowledge 
does not seem to me to approach final truth as 
an asymptote, but rather to be an irregular 
sphere in endless space. The more we enlarge 
our little sphere the greater is the surface at 
which our knowledge touches our ignorance. 
The more we learn the greater is the area im- 
mediately awaiting exploration. 

It is true, as President Mees states, that a 
man or group of men of unusual insight carry 
forward our knowledge, and the details must 
be filled in until the average has arrived at 
the point reached by the positive variations. 
Then new positive variations carrying our 
knowledge further are more likely. But there 
has never before been a time when it was pos- 
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sible for a man of genius to make such great 
advances and in so many directions. 
J. MCKEEN CATTELL. 
COLUMBIA UNIVERSITY. 


RUTGERS COLLEGE MUSEUM. 


To THE EDITOR OF SCIENCE: The Geo. H. 
Cook Museum of Geology occupies the two 
upper stories of Geological Hall, which was 
built in 1871. The museum proper is 84 feet 
long, 40 feet wide and about 23 feet high, with 
a gallery 6 feet wide on all sides, The upper 
and lower class rooms open directly into the 
museum by double doors. 

The Cook collection of minerals occupies six 
cases on the east side of the room, and numbers 
over 4000 specimens. The fossils, and speci- 
mens illustrating geology, are arranged in six 
cases on the west side, which, with two large 
cases on the floor, of rocks, iron and zinc ores, 
clays, sands and marls (including fossil bones 
and shells found in the marls) of New Jersey, 
number 5250 specimens. 

The Lewis C. Beck collection of minerals fills 
two large cases on the floor, and contains 3000 
specimens, mostly collected over fifty years ago. 
Many of them are the original specimens used 
in some of the old State reports and text-books, 
and it is really a historic collection of great 
value to the mineralogist. The pseudomorphs 
are specially valuable to the lithologist and 
mineralogist. The center of the floor is occu- 
pied by a case of Ellenville quartz crystals, 
showing also crystals of Chalcopyrite, Sphale- 
rite and Galenite. This collection is a gem ! 

On the floor near the entrance is a mass of 
Jura-Trias sandstone 8x18 feet, from Morris Co., 
N. J., showing fifteen species of dinosaurian 
footprints. This is said to be the largest and 
best specimen of saurichnites in this country. 

The Mannington (N. J.) mastodon, which 
was set up last June, covers a space 8x20 feet 
at the north end of the room. 

A diamond-drill core in the gallery shows a 
section of the rock at the Franklin zinc mines, 
1378 feet in depth. 

Cases are being built for the large collection 
of paleolithic implements numbering about 1500 
specimens, which include many fine pipes and 
ceremonial and ornamental objects. 
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At various places around the room are basaltic 
columns, fossil tree trunks, large rock speci- 
mens, etc. 

Besides the mineralogical and geological 
specimens, there is a collection of 1550 recent 
mollusks, a botanical eollection, large mahogany 
and tulip tree sections, charts showing Japanese 
drawings of fishes, a Japanese spider crab 
(Macrocheirus Camperi), which measures 11 feet 
6 inches, skeleton of a Right Whale, caught in 
the Raritan, large antlers, etc. . 

Prof. A. H. Chester, curator of the museum, 
has his fine collection of over 4000 mineral 
specimens, in cases, in one of the class rooms. 

All of the collections are being relabeled and 
classified, and all but three cases are finished. 

Accessions are constantly being made by pur- 
chase, exchange and gift. The museum is free 
to all students or visitors every week day from 
8to12a.m.and1to5 p.m. A collector and 
student of forty years’ experience is constantly 
in attendance, to show and to answer any ques- 
tions pertaining to the collections. 

W. 8. VALIANT, 
RUTGERS COLLEGE Museum. Assistant Curator. 


SCIENTIFIC LITERATURE. 

An Illustrated Flora of the Northern United States, 
Canada and the British Possessions from New-: 
foundland to the parallel of the southern boun- 
dary of Virginia, and from the Atlantic Ocean 
westward to the 102d meridian. By Na- 
THANIEL LORD BRITTON, Pu. D., and Hon. 
ADDISON Brown. In three vols. I., Ophio- 
glossaceze to Aizoacese. New York, Charles 
Scribner’s Sons. 1896. 

This, the first volume of Dr. N, L. Britton’s 
magnificent descriptive flora, establishes a new 
level for plant-taxonomic publications in Amer- 
ica. Itemphasizes the passing of the old régime 
and introduces, in most fitting style, the new 
ideas in book-making, in description, in arrange- 
ment and in nomenclature. Wisely published 
at a price that places it within the reach of all, 
and certainly to be completed within a few 
months, it must become at once the standard 
for the region which it covers. There is no 
work extant in the whole series of American 
botanical publications which deal with descrip- 
tions of the flowering plants that can for a mo- 
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ment be compared with it either for a skilful 
and delightful presentation of the subject-mat- 
ter or for modern, scientific and accurate mas- 
tery of the thousand-fold mass of detail of which 
such a work must necessarily consist. Such a 
volume marks the existence of a world’s botani- 
cal center at New York City not to be unfavor- 
ably compared with any other anywhere. The 
publication of such a work is a proper occasion 
not only for personal and institutional, but also 
for national congratulations. 

Dr. N. L. Britton, assisted (especially on the 
financial side) by Hon. Addison Brown, has in 
this first volume described and figured 1,425 
species of plants under 332 genera. This num- 
ber includes 109 species of ferns and fern-allies, 
25 species of conifers and 1,011 species of mono- 
cotyledons, the remainder being dicotyledonous 
plants in the families from Saururacezx to 
Aizoacez inclusive. The descriptions of Pteri- 
dophyta are by Professor Lucien M. Under- 
wood, of Juncacez by Mr. F. VY. Coville, of 
Polygonacee and Euphorbiaceze by Dr. John 
K. Small, of Graminaceae by Mr. G. V. Nash, 
of Lemnacez by Mr. E. P. Sheldon, while the 
text of Typhacez, Sparganiaces, Naiadacez, 
Scheuchzeriacee, Aracez, Eriocaulaceze, Ponte- 
deriaceze, Smilaceze and Orchidacez, ‘ was pre- 
pared by the late Rev. Thomas Morong and 
printed with very little change from his manu- 
script.’ Notwithstanding the element of col- 
laboration which has entered into the production 
of this illustrated flora, there has, by careful 
editorial supervision, been maintained a won- 
derfully regular, direct and transparent style of 
description, so that the form under which one 
species is described will mutatis mutandis suffice 
for any other species. The appropriate sequen- 
ces are observed and for each species there are 
given in order the Latin name, the English 
name, the synonym and citation of original pub- 
lication, the description of the plant asa whole, 
of the vegetative tract, of the inflorescence, 
flowers and fruit, closing with the habitat fol- 
lowed by the range and time of blooming. 
These compact and masterly descriptions are in 
pleasing contrast to the rambling unsystematic 
accounts which are too often put forward in- 
stead of descriptions by taxonomists who lack 
the highest gifts of insight or expression. 
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The figures always mortise in beside the de- 
scriptions with which they belong, and are all 
that could be asked. Sharp and clear, without be- 
ing conventional or diagrammatic, they give an 
exact and adequate notion of the plant. By such 
aids, especially in a family like that of the 
grasses, the beginner can not but be stimulated 
and assisted where assistance is so much needed, 
And for the advanced student of species these 
figures, presenting so cleverly the plant at a 
glance, cannot fail to be of the greatest interest. 
It is an exceedingly difficult matter to plan 
illustrations of this sort that shall at once illus- 
trate and be practicable in size and shape. In 
this instance all the difficulties seem to have 
been met intelligently, and the figure in each 
instance strikes one as exactly what was wanted. 

The generic and family descriptions are con- 
structed upon a systematic and logical plan 
similar to that of the species descriptions. Fol- 
lowing the generic description in each case 
where more than one genus is represented in 
the general range of the work, is a key to the 
genera. This in many instances is a simple 
enough matter, butin some cases is constructed 
with great care under conditions of extreme 
difficulty. This is notably true for the genus 
Carex, where the key covers six pages and a 
half and is subdivided with much nicety. A 
few tests of this key to Carex induces one to 
believe that it is the most practicable one that 
has been fashioned for the genus. The same 
encomium may be afforded the keys to Saliz, 
Poa and Panicum. That of Scirpus has both- 
ered the reviewer when tested, principally on 
account of the frequency, in his region, of de- 
pauperate forms. In such a flora the keys are 
of great practical importance, and it is a source 
of much astonishment to the reviewer that a 
careful examination of them fails to show any 
important oversights, for such failures on the 
part of analytical keys have come, by experience, 
to be considered plainly essential and of the 
very inner and peculiar nature of such mechan- 
isms, 

The wise principles of generic limitation 
adopted in this flora need no especial comment, 
for they will commend themselves to all mod- 
ern minded students. Nor is it necessary to 
allude to the scientific nomenclature. This is 


SCIENCE. 575 


very conservative, adhering closely to the Ro- 
chester agreement and not even accepting such 
improvements as the decapitalization of the 
specific name. It is not too much to say that 
with the appearance of this work there ceases 
to be a nomenclature question in American plant 
taxonomy. There does not now exist any 
other nomenclature than the nomenclature of 
the Rochester agreement. Such a result can 
not but be a cause for extreme felicitation, for 
while everywhere admitted to be a non-essen- 
tial and to a degree a triviality of botanical 
science, nomenclature has been one of the mat- 
ters that pressed strongly for final and logical 
settlement. This flora of Dr. Britton, far the 
best yet published in America, so admirably 
combines right nomenclature with right de- 
scription that there can be no further difficulty, 
nor, I suspect, will there even be regret over 
the final interment of the whole question. 

Here and there adverse criticism could be 
directed against this Illustrated Flora if one 
were anxious to make out a case against it. It 
might be grumbled at as a ‘picture book;’ it 
might be accused of formalism, or one might 
point out that genera were divided where they 
should be combined or combined where they 
should be divided. But the whole plan of the 
enterprise so exactly corresponds to what the re- 
viewer believes to be the best scientific standard 
that he is disarmed even from criticizing the 
ranges—which are sometimes, as always in 
local floras, too restricted—and point out that 
(for example) Cystopteris bulbifera grows in 
Minnesota, while the Flora brings it west no far- 
ther than Wisconsin. Just such a book as this 
has been needed for the past ten years—a period 
of great botanical expansion—and the authors 
may feel that they have earned the thanks of 
all those who desire botanical interest to con- 
tinue to grow in the future as it has in the 
past. 

The publishers of the Illustrated Flora have 
brought it out in a dignified form, printed upon 
a carefully selected paper and neatly bound. 
At the really nominal price which has been set, 
this work ought to be in the library of every 
high-school, academy and college in the country. 

Indeed if a high-school library could afford 
to buy but one work in botany this Illustrated 
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Flora should be that work. It is among the 
young, among those beginning to take an in- 
terest in the plant creatures of their vicinage, 
that this book will yield the very best results. 
The figures add so much to the attractiveness 
of the descriptions that plant-analysis, even as 
it used to be conducted, could hardly be so dry 
and profitless as we have been accustomed to 
believe it. Such books make botanists every- 
where respect the botanical advancement of 
America. Conway MACMILLAN. 


UNIVERSITY OF MINNESOTA. 


L’ Année psychologique. 2me Année, 1895. Pub- 
liée par MM. H. BeAunts et A. Binet. Alcan, 
Paris. 1896. Pp. 1010. 

This Année is two-thirds larger than it was 

a year ago. In the value of its original con- 

tributions and the thoroughness and helpfulness 

of its analyses it has at least not fallen below 

its high standard. Its perusal leaves an im- 

pression of immense and fruitful industry on the 

part of M. Binet and his fellow-workers, who 
have made it an indispensable aid to all inter- 
ested in the field it covers. Its contents include 

16 original articles (pp. 1-500); analyses of 

about 240 books and articles of the year (pp. 

501-912), for the most part brief and just, though 

also some important ones of considerable length 

and a bibliographical index of 1394 titles, which, 
by special arrangement, is the same as that pub- 
lished by The Psychological Review. 

The original contributions alone will be briefly 
summarized. 

A. Articles by various contributors. 

(1) TH. Rrsor: Abnormal and Morbid Char- 
acters. (Pp. 1-17.) M. Ribot is one of several 


French thinkers—Perez, Paulhan, Fouillée— 


who have recently attempted classifications of 
temperaments or characters. An analysis of 
their systems appears later in this Année, pp. 
785-793. M. Ribot here calls particular atten- 
tion to Seeland’s hierarchical division into the 
strong (gay and calm), the neutral and the weak 
(melancholic, nervous and choleric), in which 
the former are more perfect, the latter approach 
more nearly to the abnormal. The truly ab- 
normal he then divides into (1) successive con- 
tradictory characters; (2) coexisting contradic- 
tory characters ; (3) unstable or polymorphous, 
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‘infantile’ characters. Each class is further 
subdivided and described. 

(2) A. FoREL: Comparative Psychology, (Pp. 
18-44.) A vigorous protest against ‘‘ transfer. 
ring the content of our superior consciousness 
into the acts of insects and of animals in gen- 
eral, with the partial and very reserved ex- 
ception of the highest mammals.’’ This ten- 
dency ‘‘ arises from two confusions, first that of 
instinct with plastic reasoning, and second that 
of a series of acts observed in the animal with 
the psychological subjectivity of the animal.’ 
Nervous centers can act in two different ways 
to arrive at the same end: (a) automatically; 
(5) in the adaptive or plastic manner, which we 
eall intelligence or reason. For the latter is 
demanded the inheritance of a much larger 
number and complexity of neurons than for 
the former. Man is highly plastic, though he 
has also inherited automatisms more or less 
complete. The social instinct of insects, espec- 
ially of ants, belongs to the category of com- 
plete inherited automatisms, which do not need 
to be learned; yet these insects show also some 
small degree of adaptive activity. In studying 
them ‘‘ we should content ourselves with exact 
biological observations and note carefully the 
facts of plastic and of automatic activity, en- 
deavoring to understand and appreciate them 
as thoroughly as possible.’’ So-called compara- 
tive psychology should be made rather a com- 
parative biology. | 

(3) Tu. FLouRNOY: Note on times of reading 
and of omission. (Pp. 45-53.) It takes twenty- 
five per cent. longer to omit the names of a 
class of objects A and pronounce the non-A’s 
than to pronounce the A’s and omit the non-A’s 
in lists of equal length, where both appear an 
equal number of times. This is due to an ante- 
cedent subexcitation of the images, visual and 
articulatory, belonging to the concept A, and 


the impossibility of such subexcitation for all 


non-A’s. There can be no actual concept, 
aside from its verbal formula, of an indetinite 
class non-A. 

(4) B. Bourpon: Investigation into intellectual 
phenomena. (Pp. 54-69.) A study of the com- 
parative frequency of different kinds of associa- 
tion. Most frequently aroused are verbal or 
non-verbal images ; the latter by the more con- 
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crete words, the former by words which desig- 
nate more abstract ideas. Besides these, there 
may be in rarer cases a complete absence of 
images, a vague feeling of knowing a name or 
word, or a feeling of the meaning of a word. 
Abstract ideas are essentially constituted by 
verbal images. 

(5) E. GLey: Study of some conditions favor- 
ing hypnotism of animals. (Pp. 70-78.) De- 
scribes experiments with young and with en- 
feebled frogs, and infers : (1) that there is greater 
danger in hypnotizing children than older per- 
sons; (2) that the ideas of the Nancy school 
must be modified by admitting somaticas well 
as psychic influences in producing hypnosis. 

(6) VAN BIERVLIET: Measurement of illusions 
of weight. (Pp. 79-86.) Shows that when we 
know the volume of an object, by sight or touch, 
we estimate not its absolute weight, but its den- 
sity; and concludes, as against Flournoy and 
others, that this proves the existence of the 
much-disputed ‘sense of innervation.’ 

B. Studies from the Psychological Laboratory 
of Paris. 

(1) Binet and CourTIER: The capillary cir- 
culation of the hand; its relation to respiration and 
to mental processes. (Pp. 87-167.) An important 
study, very carefully and thoroughly conducted. 
After describing their method and the various 
sources of error which must be eliminated or 
allowed for, the authors discuss the influences 
exerted by various psychical phenomena—state 
of repose, sensory stimulation, mental calcula- 
tion and the emotional state which accompanies 
it—upon the capillary circulation, the arterial 
circulation and the respiration. These influ- 
ences are very marked, but vary greatly in dif- 
ferent individuals. In some the vaso-motor 
reaction is strong and quick ; in others it is 
slow, weak or even wanting. In some it is 
absolutely regular; in others there is constant 
capillary activity and irregularity even in re- 
pose. In some the various mental processes 
modify most strongly the respiration (more 
rapid, shallow, regular, with suppression of ex- 
piratory pause); in others the heart (increased 
rapidity, diminished force of propulsion); in 
others the vaso-motor system, either arterial (in- 
crease of tension, often vaso-constriction, greater 
clearness of respiratory undulations) or capillary 
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(disappearance of respiratory undulations, less 
amplitude of pulsations, change in form of pul- 
sation, vaso-constriction). The influence of 
emotion has as yet been little studied, but the 
fact that in case of a sudden shock of surprise 
the emotion is at its height almost uniformly 
before the vaso-motor reaction has begun, shows 
that Lange gave too great prominence to vaso- 
motor phenomena in the mechanism of emotion. 

(2) V. HENRI: Experiments in the localization 
of tactile sensations. (Pp.168-192.) Astudy by 
various methods, and with a record of intro- 
spective observations, of the accuracy of tactile 
localization. Certain prominent parts of the 
bodily surface—folds of skin, protuberances of 
bone, joints, etc.—are selected by most subjects 
as points-de-repére, with reference to which 
other localizations are made. The direction of 
error is usually toward the point-de-repére made 
use of; the degree of error is less, the more 
points-de-repére there are near the point 
touched, and the more characteristic the qual- 
ity of the contact. The least distance at which 
two simultaneously stimulated points of the 
skin can be distinguished as two, is not a meas- 
ure of accuracy in localization. Quality of con- 
tact and movement of part touched are essential 
factors in localization. 

(3) P. XILLIEZ: Continuity in the immediate 
memory for figures and numbers in auditory series. 
(Pp. 193-200.) Not all series of numbers are 
equally easy to memorize. The size of the dif- 
ferences between the successive numbers of the 
series has much influence. There is a tendency, 
especially marked in children, to diminish the 
size of these intervals, an approach toward con- 
tinuity, especially ascending continuity, in the 
series. 

(4) Brnet and CourTIER: Graphic Investiga- 
ton of Music. (Pp. 201-222.) Describes a regis- 
tering apparatus for recording variations in 
force, rate, intervals, form, combinations and 
successions of notes and other details of a per- 
formance. Besides its value to the musician, 
the apparatus is admirably adapted to the psy- 
chological study of complex voluntary move- 
ments. 

(5) Brnet: Fear in Children. (Pp. 223-254.) 
Discusses, as a result of actual observations, the 
various objects and circumstances which excite 
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fear ; its bodily effects and expression ; its rela- 
tion to health (the weak are more subject), to 
intellectual development (no relation), and to 
development of imagination (active imagina- 
tions are more subject); the proportion of chil- 
dren subject to it (all, in some degree; excep- 
tionally, about 10 per cent. of boys and 30 per 
cent. of girls, by rough estimate) ; the influence 
of contagion, over-excited imagination, ill-treat- 
ment, in its production ; and the best method 
of cure. As to cure, the method must vary; 
in some cases the best means is attention to the 
state of health; in others, the naturally cura- 
tive effect of time ; in others, moral treatment. 
For the latter the most important precepts are: 
Avoid corporal punishment, threats and mock- 
ery ; Suppress the circumstances which produce 
fear ; guard against over-excitement of imagina- 
tion; give the child self-confidence; train him 
gradually and progressively in acts of courage. 

C. General Reviews. — 

(1) Dr. AZoULAY: Recent theories, histological 
and mechanical, of the functioning of the central 
nervous system. (Pp. 255-294.) A resumé of 
the present state of knowledge in regard to the 
structure of the nervous system, followed by a 
detailed exposition and criticism of the theories 
as to its mechanism recently advanced by 
Riickardt, Lepine, Duval and Cajal. 

(2) V. Henri: The sense of locality of the 
skin. (Pp. 295-362.) Reviews the literature of 
the subject and the results of experiment, from 
the time of Weber (1834) to the present; and 
gives a bibliography of 156 titles. 

(3) J. Passy: Olfactory sensations. (Pp. 363- 
410.) An account of the as yet very incomplete 
researches in this field. j 

(4) Brnet and HEnrRI: Individual Psychology. 
(Pp. 411-465.) Insists on substituting for the 
a priori classifications of characters which have 
heretofore prevailed, deductions from actual 
measurements of individual differences in fun- 
damental mental ‘processes. Gives a brief his- 
toric summary of the questions thus far studied 
in individual psychology; and maintains that 
investigations in this field have confined them- 
selves largely to sensations, whose individual 
differences are slight and insignificant compared 
with those of the higher mental processes. A 
series of more fundamental tests is recommended 
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which include: memory—for geometrical forms, 
for paragraphs, for music, colors, series of figures 
nature of mental images ; imagination, passive 
and constructive ; attention, its duration, ex- 
tent, concentration; power of understanding, 
observing, defining and distinguishing ; sugges- 
tibility ; esthetic feeling ; moral feeling; mus- 
cular force and force of will; motor ability and 
accuracy of estimates made by the eye. Ex- 
plicit directions are given for each of these. 

(5) V. Henri: The calculation of probabilities 
in psychology. An able paper, developing for- 
mul for the calculation of such probabilities 
as have importance for psychology : determina- 
tion of averages, of the possibility, nature and 
laws of variations from the average, of probable 
errors, of the existence of causes other than 
pure chance in certain results, etc. The author 
criticises current interpretations of veridical 
death-coincidences, and of ‘thought-reading’ 
experiments, and more at length the methods 
of calculation used for many psychological in- 
vestigations. E. B. DELABARRE. 


BROWN UNIVERSITY. 


The Gas and Oil Engine: By DUGALD CLERK. 
Sixth Edition, revised and enlarged. New 
York, John Wiley & Sons. “1896. 

This important work was first issued ten 
years ago by its author, who was at once recog- 
nized as an authority on the subject chosen for 
his study. Mr. Clerk is an engineer of large 
experience in this field, an inventor of great 
talent, and a builder of steam and gas-engines 
of reputation and success. He has, in this 
work, given to his profession and to the public 
an admirable account, historical, scientific and 
practical, of this remarkable and increasingly 
important class of heat-engines which is at 
once one of the most complete, accurate and 
detailed yet published. It has found a large 
sale in this country as well as in Europe, and 
constitutes one of the most generally setisfac- 
tory and useful of all existing treatises on the 
subject in any language. While not as com- 
plete in its collection of working drawings for 
use in the engine-builder’s establishment as is 
the work of Mon. Richard, and while in some 
respects less elaborate in some portions of its 
purely scientific discussion of the theory of the 
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machine than others, it is, on the whole, unex- 
celled by any. 

Since the issue of the first edition many in- 
ventions and improvements in this class of en- 
gine have been made, and the oil-engine, par- 
ticularly, has been enormously perfected and 
widely introduced. The author has introduced 
into this edition two additional parts, has dis- 
cussed the modern gas-engine more fully in 
the second part, and has devoted the third 
part entirely to the now well-established forms 
of oil-engine. He has drawn largely from his 
personal experience in this work, and has given 
a very thorough and remarkably judicial dis- 
cussion of the merits, absolute and relative, of 
existing and commercially successful types and 
forms. Appended to the text is a complete 
list of British patents, from 1791 to its date, 
which will be found by the professional reader 
an exceeding valuable feature of the book. 

The illustrations have been reproduced from 
working drawings and by expert draughtsmen. 
The originals have been obtained from many 
prominent makers as well as from the author’s 
own portfolios. 

The practical value of the work is, perhaps, 
best indicated by the fact that it has been trans- 
lated into foreign languages and is adopted as 
a reference and text-book by many technical 
schools and colleges. For this latter use it is 
particularly well-adapted by its thoroughly 
logical form and exceptionally scientific meth- 
ods. The author is entitled to the hearty 
thanks of all who are interested in his subject, 
and the publishers are no less deserving of 
credit for their admirable and conscientious 
work in making up the book. It is well-written 
and well-published, and will be found a real 
accession to every engineer’s library in which 
it may find a place. It may well be questioned 
if any other work on this subject will prove 
more generally usefu!}. R. H. THURSTON. 

IrHaca, N. 
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PHYSICAL REVIEW, VOL. IV., NO. 2, SEPT.—OCT. 

The Velocity of Electric Waves: By C. A. 
SAUNDERS. In this article Dr. Saunders de- 
scribes experiments by which the velocity of 
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electric waves traveling along wires was directly 

determined. The method involved the meas- 
urement of the length of stationary waves de- 

veloped on long copper wires, and at the same 
time the determination of the frequency of these 
waves. The latter determination was made by 
photographing the oscillatory spark from which 
the waves in question originated. The method 
used seems quite similar to that employed by 

Prof. Trowbridge and Mr. Duane, and the re- 
sults indicate about the same value for the ve- 
locity, viz., from 2.954> 10" em. pér sec. to 
2.998 x 10" cm. per sec. The method used 
is seen to be a direct one, and does not de- 
pend upon any assumption regarding the man- 
ner in which the oscillations are set up. The 
close agreement obtained between the velocity of 
electric waves and velocity of light is for this. 
reason especially satisfactory. 


On the Measurement of the Expansion of Metals 
by the Interferential Method, II.: By E. W. 
Morey and W. A. Rocers. In the first part 
of this paper the general outline of the method 
used, as well as many of the important practical 
details, were discussed. In the present article 
the numerical data are given for a test of the 
method, and the computations of the results 
are presented. Using a bar of Jessop’s steel, 
the authors find for the coefficient of expan- 
sion between the temperatures of 0 and 65° 
a value of 10.45. This result compares 
quite favorably with the values 10.58 and 
10.51 obtained by other methods. The 
authors do not consider, however, that the 
method has been given a fair trial, since a 
series of accidents caused the temperature 
measurements to be far less accurate than was 
to be desired. 


An Experimental Study of Induction Phenomena 
in Alternating Current Circuits: By F. E. Mi1- 
Lis. In the present article Dr. Millis has de- 
voted his attention especially to the phenomena 
of charge and discharge in condenser circuits, 
making use of the alternating current galva- 
nometer previously described by himselfand Mr. 
Hotchkiss. The current curves for charge and 
discharge, under a variety of conditions, have 
been photographed. The needle used, which 
was so light as to follow the variations in cur- 
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rent almost instantly, was adjusted in%these ex- 
periments so as to have a natural period of 
vibration of 8,500 complete periods per second. 
Under these circumstances it can hardly be 
questioned that the curves obtained represent 
the actual variations of current in the circuit. 
In measuring the oscillatory charge and dis- 
charge of condensers, Dr. Millis has obtained 
some beautiful curves, reproductions of which 
accompany the article. The agreement between 
the computed and observed period of oscilla- 
tion is in most cases within two or three per 
cent. Curves showing the effect of an iron core 
in the self-induction coil are especially interest- 
ing. The damping of the oscillations, caused 
by the eddy currents developed in the iron, is 


- very noticeable, and it is found that a thin tube 


of iron is as effective in producing this damping 
as is a solid core. 

Admittance and Impedance Loci: By F. BrE- 
DELL. This paper deals with the application 
of the principles of geometrical inversion to the 
graphical treatment of alternating current prob- 
lems. Asa result of the reciprocal relation be- 
tween admittance and impedance Dr. Bedell 
shows that it is always possible to proceed from 
a polar diagram representing one problem, to a 
second diagram which may be interpreted in 
connection with what might be called the in. 
verse problem. Several special cases are dis- 
cussed, but their presentation here would carry 
us beyond the limits of this extract. 


Visible Electric Waves: By B. E. Moore. 
While repeating some of the experiments of 
Lecher on stationary electric waves along wires 
Mr. Moore found that under certain conditions 
the whole wire became luminous, the nodes and 
loops of the electric waves being clearly indi- 
cated by the form of the hazy light surrounding 
the wire. This article describes the conditions 
under which the phenomena are obtained. 
This method of showing the presence of elec- 
trical waves will doubtless prove most instruc- 
tive and useful for lecture illustration. 


Note on the Refractive Index of Water and Al- 
cohol. for Electric Waves: By J. F. MOHLER. 
The writer calls attention to a source of error 
in experiments previously described by Prof. 
Cole (Phys. Rev., Vol. IV., p. 50). 
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Book Notices. Nernst: Theoretical Chemis- 
try ; Landauer: Spectralanalyse ; Gage : Prin. 
ciples of Physics. 


NEW BOOKS. 

Elements of Physics. Vol. II. Electricity and 
Magnetism. EDWARD L. NICHOLS and Wi.- 
LIAM 8S, FRANKLIN. New York and Lon- 
don, The Macmillan Co. 1896. Pp. ix+ 
272. $1.50. 

Alternating Currents and Alternating Current Ma- 
chinery. Vol. Il. DuGaLp C. JACKSON and 
JOHN PRICE JACKSON. New York and Lon- 
don, The Macmillan Co. 1896. Pp. xvii+ 
729. $3.50. 

Problems in Elementary Physics. E. DAna 
Prerce. New York, Henry Holt & Co. 
1896. Pp. vii+194. 

A Manual of Quantitative Chemical Analysis. 
FREDERICK A. CarrNs. Third Edition. Re- 
vised and enlarged, by ELWyN WALLER. 
New York, Henry Holt & Co. 1896. Pp. 
xii+ 427. 

Irigonometry for Beginners. By Rev. J. B. 
Lock. Revised and enlarged by JoHn A. 

New York and London, The Mac- 
millan Co. 1896. Pp. 147+ 63. $1.10. 

The Report of the Michigan Board of Agriculture, 
1895. Pp. 900. 

General Principles of Zoology. RICHARD HERT- 
wic. Translated by GEoRGE W. FIELD. 
New York, Henry Holt & Co. 1896. Pp. 
xii+ 226. 

The Human Body. H. NEWELL MARTIN. Seventh 
edition, revised. New York, Henry Holt & 
Co. 1896. Pp. vii+685. 

A Handbook of Rocks for Use without the Micro- 
scope. JAMES FURMAN Kemp. New York, 
Printed for the author. 1896. Pp. vii+176. 
$1.50. 

Pioneers of Science in America. Reprinted with 
additions by WILLIAM JAY YouMANs. New 
York, D. Appleton & Co. 1896. Pp. viii+-508. 


Erratum: In the report of the papers read by 
Prof. D. T. MacDougal before Section G., A. 
A. A. §., the last two paragraphs (on page 
624) should be placed after the first para- 
graph on the second column on page 435. 
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